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mmm 

i ] m&m-% 9~h mmor $ j wstmi* %m&tiz> r ^ y & 
^ y wmmvL is ^ t i m b < »»«© y s / m&x&, mmm b < * s *i£ 

75;iSJ0*&4'J, ^oc-jun N-terminal kinase 3 (JNK3) ^fc^f 
§DNA„ 

5 ] IE#I## 6 £ fe fcfc 7 8B4KCD%SS!^I^ £&SDNA£*hy 
>S?ai> h ftMTT'A-f :/t> ^>fXU ^oc-Jun N-terminal kinase 3 (J 
NK3) fc#§-&-rSifcCDTf§SJKi;'<^ K£o- KtSDNA. 

[fflN^ 6 ] 3 — 5 © V^-m^ 1 «tCK«© DNA^^^- ICjfg 

[Sf#£7] JtBift^ftDNA^ ^5KpcDNA3-S-JSAP 
^ lb, p c DN A 3 - S - J S A P 1 c, p c D N A 3 - S - J S A P 4 £ «fc Tf 
p GAD 1 0 - J SAP5^?)ltftl5ffiIiftDNAt^S, 3£&£ 63B46© 
ili^DNA. 

8 ] Sf3tCS 6 * fctt 7 fE«©MIA#D N A £7£R3£M 
[»#«10] Escherichia MtCM-rStt^»T?feS, f»#3C 

9 

HMfcfil 1] Escherichia MKl,ffit~S®[&%ff> Escherichia coli JSAP 
lb/pcDNA3 (FERM BP- 6 5 6 7) , Escherichia coli JSAPlc/pcDNA3 ( 
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F E RM BP— 6568) , Escherichia coli JSAP4/pcDNA3 (FERM B 
P-6569) £ <t ^ Escherichia coli JSAP5/pGAD10 (FERM BP-65 
7 0) •frbmiX*lZ>$k&ysT*%>2>. 1 0 SB«©Jg««iJI#. 

c«*« 1 2] m&m 8 ~ i i©v^*i^ i mznmvmmM&fc^mz 

£.mtmm*H't&ytv 3? 9 f, fiw-y =t** i/*^ KfcffiHtft&BBai 
^tts^-'j^^^ ua-^F, fc^tfrn^y^^i^^F^ii^ffcry^ 

[i^H] »#fM-y ua-^Ktf, a-y ifs^i/a-^Fttuoy 
7*7^- h»-&tcsg«s*ife«*ft*y 3x9 f> *y 1*3** u*^ 

K*©y 3K-*fc y >^^xx^;i/^j5)W^ F«MM§^fcSEift;**ifcSiaM* 
3*-y rf* ^ b^-^ K, *y =f** l/**^ \*tp<DV?i/J]/ifiC- 5 tf— 

s/^/i?ttiis*ifeai*#*y =f 5i 9 i/** f> a-y =fs * i/*^ K»t»©tf9 2//i/ 
^c-5f7!/^97 s/^/T?igiji $ ix fcf§##;r y 5? 9 F, * y 3 z 

x9i/**- F. a-y i/*^- Ftp©^> hiyyff?*; **y*Jyfeffii/ vvy 

(phenoxazine-modif ied cytosine) *e®$lcS y ^3*^ X/Hr^ F, D 

NA*cDy^-x^2' -o-^n^y jtf-;*T?fi«3*ifcR*fM-y 

KfeilF^y U*^- F*©y 3K~^3^2' -* F3f5/X F^f S/y # 

-XTf«l!l3tlfc«l##*y 3*9 F3^e>38«*l6»*fr*y =T3C ^ 

5=- FT**, Sl*g 1 3 fB*©5|- y df* * Fo 
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7] fjhfcgil *fctt2fa*©3KU'<^K : S:B9ll'r*m#. 

mmmtp e> & & ^ y ^ >^ k £ £ i±gg#i## 8~h sa«© r * y bibbm** e> a 

JtlStlfeT^ ^ fiftttJ#l;fr$>fc y, jb>OC-Jun N-terminal kinase 3 (JNK3) 
t. i i: 0 StK 'J J N K 3 J: tftfttttttf* £ & £ & 

ZL£ fc^^S, StsKU RJNK8 £©*g-£&MF'r5*Stt;fe^*rs 

msm e>«s*3Ky^^K*fc «:ib#j#-«§- 8 ~ 1 4 ie«© t ^ ^ wmmfr 

#n£*l£T^ ^ BfcK#l;ft»&& y , froc-Jun N-terminal kinase 3 (JNK3) 
t^tSr^CT'tS^yW h\ jgtt^Stlfe J NK3 i3J:tfttlfcW»fc 
$:tSi!$*Sit$:M^tl», ?&M;£*ifc JNK3 C«fc£, »*'M^fK 

[»*3^2 3] ff#5*2 1 £fc«2 2JC|H«©*iSJCj: y#e,ti*fl:^tt 

o 

2 4 ] K?ff## 8 ~ 1 4 I3«©T ^ / iiJIfr T S J 

mmm-fr & & # y ^ k * fe «bbm## 8~h ih«© t $ ^ mju a* & a 

JlIStlfcT^ ^MftffiJff**&*i y. J^oc-Jun N-terminal kinase 3 (JNK3) 
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[It*«2 7] ff^2 4~2 6©v%-r*i^i«jciB*©*«jc«ky»e> 

in^4xfcT^ y BfcKJ#F#*£>fc ;frc>c-Jun N-terminal kinase 3 (JNK3) 
[§^2 9] tSffifb^nfe JNK3 {CcfcS, BB#[##8~1 4ffi*©7 

^ y mtfi*&. l < tifer ^ ; mbto** e> & *k ^oc-jun N-te 

rminal kinase 3 (JNK3) t.HS^'t Z> Z. H <DT*% Z> sK V I*?* F© V >Wti£ 

[»*S3o] m&mi *fctt2sa«©aKu^^ F&^-rs, r^y 

[M3 1] ff#3U *fctt2ffi«©3KU^^ FSr^-TS, 
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sastt^A, mmm&mmmm^&ffimm&mB, &&&&& m^m&m 

7;i/7A>fY-E A-*>y>*t, #$H£«ft2£3ccz># 

mm. nnftmm. o^m. ta,^aa ^ftgiso^g^o 

, T/ufrAj, #s^s, AcD$i&«ai. 

[»^3 7] |f^^3 BIBtC^D^-^-DNAfeJc^t^U^-^ 

^3 9] »#3(3 7 £ fete 3 8ffi«©*jSfCJ:y»e>*V*'ffc^« 0 
[0 0 0 1] 
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&$&mi$. c-Jun N-terminal kinase (JNK) 074 Vif-f A<D— OT?&<5 
JNK3KUg-&-r«*f«3Ky ^^f 1 K,»3KU^^ F&n- Kt*DNA, ^ 
D N A # # -Tf^««RtftS J: tfSt>K U ^ 

[0 0 0 2] 

* fe , « # y ^ ^ f * «srr <& «t#, zmg.-? zw&m. mmmm X it 

mm. KsK'J F=foL<li^©-gpxii j eti^$:^bfc«g[^ ; bb<li«r 

[0 0 0 3] 

m&0&m 

IWJ^ftff#'B3i3H^ LTMKfc#f5&*fcLT^<5«itoKen-activated prot 
ein kinase (MA P K) CiSA^^r - Klii^fek Mclfi*^, 

[0 0 0 4] 

#ft!fr^T?teU extracellular signal -regulated kinase (ERK) „ p 3 8 
„ JNK/SAPK (c-Jun amino-terminal kinase/stress-activated protein 
kinase) 0 3WMAPK, £ <fc Xf^tl & ©fSffiftE ^^«H3£S *U flIIB 
KlKlRftSS * 2? * ftMA P KftftCSft^lfi^^J&oTSfc. 
[0 0 0 5] 

tumor necrosis factor- a (TNF— a) , inter leukin-1 (I L — 1) , epid 
ermal growth factor (EGF) > endotoxic 1 ipopolysaccharide (LPS) , h 
eat shock, ultraviolet light (UV) , X— r a y %p<Dffl$&ft(DW: * <DZ. b 

(HHJB&2E) #9S*83*lSfc#jte>*lTV*.5 [Science, 270, 1326 (1995)] „ 
[0 0 0 6] 

ffl%. * h U*KI3 e>$tlfcHHJIS{CfeV>T, h l^$/^;i/#small G-pr 

otein(Rho x R a s ^) iZfet) S Z. £: IC J; y , MAPK kinase kinase (MAP 
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KKK) <D — ot$5ME KK 1 (MA P K kinase kinase 1) tf^Stt-fbStU 
MAPK kinase (MAPKK) CD^T'feSSEK 1 (%L<teMKK4 

JNK (MAPK) SrU^BMfcU J N K tfiSttftSJlS. b $ *l fe J N K 

^iiffltft©t¥0^0-oT*feS c - J u n S: U AP-1, activati 

ng transcription factor 2 (AT F 2 ) ^©gi-^CDfcJC U>!Mfc;**lfec- 

[0 0 0 7] 

#llfiT*fe§PCl #^J^©^>n^14^#a^T*$>S nerve 

growth factor (NGF) -£^J8#n?JSftl U N G F &BfcV*T3 fcKllgfcl&ttW' 

&ft<5rfc ##£3 *lTV*& [Science, 270, 1326(1995)] 0 
[0 0 0 8] 

3 Wm.O> JNK (JNK1, JNK2, JNK3) JNK3ttKt* 
ICiSv^^&j^-ri £#*&£>*lTV^ CEMBO J., 15, 2760 (1996)] „ 

fe*^ — >KK: J:«6jgJISC A 3ffl«-e©T3Kb--S/^*«Be>tU&*»ofc [Nature 
, 389 , 865 (1997)] „ I©3i:J:y, J NK 3^?©; >y ^7>? hlCiSttl 
ftlffffltt, jNK3||j|©«*{:*6*0i:tAe>ntv^. 

[0 0 0 9] 

wsaMfcBsmjcasv^ rJK^-^/x^cJ:s#ftj||lIlla5E««*#stlTv^*„ bp 

5EISbfc : »jftlHflS3?> ? #'<Me>*l« [Experimental Neurology, 133 , 225 (1995) 

©tfc©SMfc#MH3l3*lTV*.<& [Neuroreport , 5, 2529(1994). Neuroreport, 6, 
1053 (1995)] , A°-dr>y>-^lC33VNT> &R#ft*|IIJfi©y >K h - SsXtfWim 
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£*lT^S [J. Neurol. Sci., 137, 120(1996)] ^tf)$i£#&£o 
[OOIO] 

JNK3*WC^T^V^^£^<mc2tU JNK l£<fctf JNK2&CBB 
LTtt, &}l/u£<DMffiT*mmLT^Z> B JNKl^<kt;jNK20U>tfbi 
MilLTtt, c-Jun^>/t^I, ATF 2, Elk-1 (Jfte^^&ftll? 

$>*lTV*S [Nature, 389, 865 (1997)] „ 

[0 0 1 1 ] 

jNK3ttJ:ffiU>»fl:3SRK:^tt^r*^ jnki, J N K 2 izitm-tz 

tiGUm^ (EMBO J., 15, 2760 (1996)) Zltl £ #K<E>lli?Ltfr%lC;l3 

JNK3©'J>»ftS*fitta:c-J u n ^ >/\^I$:Sei: btMv^lS 
^>/^•^M^cov^T%—gP$:l^v^T : fo^$i:^if#^*^^ofcfeib. JNK3 £: 

^5 r £ tt« £ Aj Ex* # & 

[0 0 12] 

JNK3 fcV* 5, JtlBU>m^S®^©^';^^FJCOVNT, 

fi5J.NK/S_APK -associated protein (J SAP1 a) [19 
97*£ H ##^£«^c(12J3)) . 

JSAP1 alt ^"TS J NK 3 SS&tf);* 3f ^ :7#;i/ K (scaffold) 

g£LTWU JNKlfeJ:0!JNK2^t5, JIP-1 (JNK jnteractin 
g protein-1) ##j£>*lTV^£ [Science, 281, 1671 (1998)) „ J I P- 

1 ©5 5 7#B©7 5 7M5Mtf>^lC4 775 7 »««#AS tlfcSB^J^^-T *A 
UT>WIP-lb %£&£>:ftT^<5,, J I P - 1 £<fctf J I P - 1 b &3 - K 
f§cDN Ajffi#K£GenBank data baseic^#$ tlT V>£ (accession number^ 
-£*l-?;fUF003115, AF054611) „ 
[0 0 13] 

Hid, jgg Saccharomyces cerevisiae <Z)jjg-£:7 x U t ><D i/ ? frfrkMl 
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;i/S:^^i-<2>— 3S©MAP-kinasejjgj&lC&£, STE 11 (MAPRKK) , 
STE 7 (MAPKK) ^i^FUS/KSS 1 (MA P K) ©"t^T ©kinase 

[Genes Dev, 8, 313 (1994), Cell, 78, 499 (1994), Proc. Natl. 
Acad. Sci. U.S.A., 91, 7762 (1994)] „ 
[0 0 14] 

5jnk3^- F±<DjNK3izi&&?z>mMtfV'<^ f, mmmtfv< 

F&3-Kt6DNA, SJ&aKU'*^ F£fgf$^£m#&££fllJBU 
^A^f7-i, /t-*>V>J», 7N>^>b>^, 

[0 0 15] 
[0 0 16] 

#t*£*u*> jnk3»» ih 

[0 0 17] 
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sp*>, &mmit&>T<D (i) ~ (39) (Dftmizmi-Zo 

(1) ie#j## 9 ~ i 4ia*<7)r^ y^sB^i*^^«ti-5T^ jmmwfrbte 

(2) fS#J#-^ 1 3 fci:tfl 4fB«©T5 ,/MB#l^e>3Stf*i£7^ J WMM 
^I^&^U, ^oc-Jun N-terminal kinase 3 (J2*T, JNK3£B&-f) 

[0 0 18] 

[0019] 

J NK 3 fc^-^-rSZl^CD-e^SJKi;^^"^ Kli, Molecular 
Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laborat 
ory Press (1989) (J£TF> ^l/^pa^ — # U - — > 7 % 2 ffi.il , Curren 

t Protocols in Molecular Biology, Supplement 1~38, John Wiley & Sons (1 
987-1997) (J£*T. * UZ/ h ^nhn;i/ >f> ^El/^a^ ;U^Di/-fcll|t 
) , Nucleic Acids Research, 10, 6487 (1982), Proc. Natl. Acad. Sci. USA, 
79, 6409(1982), Gene, 34, 315 (1985), Nucleic Acids Research, 13, 4431 
(1985), Proc. Natl. Acad. Sci. USA, 82, 488 (1985), Proc. Natl. Acad. S 
ci. USA, 81,5662 (1984), Science, 224, 1431 (1984), PCT W085/00817(1985 
) , Nature, 316, 601 (1985)^CfB*©#&lC*fl £TM-r £ Z. iub>t^5„ 
[0 0 2 0] 

(3) ±M (1) (2) IH«©>Ky "*7> F£3- KtSDNA. 

( 4 ) 2 — 7 SB«tf>i&gB2#J^ jSlitl & &M2#l;fr £>&<5 DN A 0 

( 5 ) @e#i#-5§- 6 * 7 mmw&^w&m-fr ^^sDNAtxh'j^^x^h 

fc^TT^W/y ^XU JNK3 Z>ZL£ COT* ZZtf U 



1 0 
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KtSDNA, 
[0 0 2 1] 

-?Z>Z.H(DT<%Z>#V 17 s ? K&n- WDNAj £ l±, JtfB (3) ( 
4) i2i©DNA?:^n-'/^bT, 3D-- • A^f^U ^>ft*-i/3>& ^ 

Z>\,^teZ?5-?m5&<DDNA%:mj£i\:Lfe7J /I/*-&mv*T, 0. 7 — 1. 0 
Mtf)N aC 1#3£T> 6 5 T3T*A-f :/y *f>f a >&ffo fctk 0. 1~2 

© mmmv S S C (saline-sodium citrate) ( 1 ffimm<D S S CmWi<Dffifi, 

fcfc, 15 0mM Mth'^A, 1 5mM ^x>it h U ^AJ: »J*5) Irffl 
6 5TC*ffT*^7-f illCJ: U HJ£T?£ -5 D N A 

[0 0 2 2] 

n>(7V #A ^l/^ra^- ? n ^ H 2 Jig. j&l^l* 

^Dh3^ V> ^1/^17 ;Utn^-, DNA Cloning 1: Core Techniqu 
es, A Practical Approach, Second Edition, Oxford University Press (1995) 

^ [0 0 2 3] 

MB#f£4>&< 8 0%g±©ffiHffi5:ttSDNA, 0* L < fcfc 9 5 %J6Lt 

(6) _h|a (3) ~ (5) ©V^-rtl^loJcaBIRODNA&^^df-lCjtB*^ 
^T*#£*l£ffllx.#DNA, 1 

[0 0 2 4] 

(7) ffiiAftDNA^, ^5KpcDNA3-S-JSAPlb, pc 
DNA3-S - J SAP 1 P cDNA3-S-JSAP4fciO ! pGADl 
0 - J S AP 5#&3Btf*l*ffi!ftit#DNAT*&S, _tffi (6) tf>3fig|*.ttDN 
A 0 



1 1 
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(8) _hfE (6) (7) ©3BiH^DNA&«^-r«^«««l#. 

[0 0 2 5] 

(1 0) Escherichia MKlM^&«^'»'gfe&. JtfB (9) ©7£SI 

[0 0 2 6] 

(11) Escher i ch i a jg IC M f & Escherichia coli JSAPlb/pcDNA3 
(FERM BP-6 5 6 7) , Escherichia coli JSAPlc/pcDNA3 ( F E RM 
B P - 6 5 6 8 ) , Escherichia coli JSAP4/pcDNA3 ( F E RM B P — 6 5 6 
9) 33 <k ^Escherichia coli JSAP5/pGAD10 (F E RM BP-6 5 70) frb 

ia^^ut'$>5, .lib (i o) <Dj&Mmmfc 0 

[0 0 2 7] 

(i 2) _hsa (8) ~ (id <D\,\?tifrizmm<DMmmmfaitmmzjgmi, 
, mmmmz±M en (2) mmaxv^?- f 3*, mm 
m®frbm#V'<-7?-Fzuni-tz>z.iizmm}i-tz>, ±m en (2) 

[0 0 2 8] 

(13) ±m (3) - (5) ^i;t?ie^j##5fa«(7)^«s2^e>^sDN a 

[0 0 2 9] 

(14) mm<£*v u** f#, pru ^j** 1/*^ k*©u 

;*y rr^^ i/*^ Ktf»©u >M^n:x^;i/M-a-^N 3' -P5' sfc^jrr^ 
- hig^K:x«i3ftjUBN>*M-y =r:s* i/*-^ f> ;ry k*©u ^ 

-xt y >m^x^^;v^^/<^ F«im^c3£i*3ftfc«saMM-y 3* v 
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r*/-^/^9S/-n'TiBiistifcai##*u =rs* va**- F, #y u** F 

F, r*-y=T>l* l/^-^F^(Z)S/hS/>^'7aiydr'9-^>#tll»^h^> (phenoxaz 
ine-modified cytosine)*eiSiJIS tlfcfl8l»#* U ^ l/*^ K. DNAtfJCDU 

3*ifc«SMM-y zj** i/*-* 1 K^e>3g«*i*»##*y =r* * v*-* 1 ft?** 

♦ , _biB (1 3) <D*V l/yt^ Fo 
[0 0 3 0] 

(15) JbSB (13) ^feli (14) <z>tf-y df*? '[✓^F&fflvv _hfg (1 
) (2) ©jtfy F&3- KtSmRNA^ffinm 

(16) Ji|B (1 3) (1 4) ©*y=T5lir l/*^F&fflW _fc|H.(l 
) (2) ©stfy F©»JB 

[0 0 3 1] 

(17) ±m (i) (2) ©jtfy^^F&wtt-rsffitt. 

(1 8) _hgB (1 7) ©ffi#&jBv*sr£&4*«fc-rs, ±sa (l) ( 

^ 2) <D*?v<zr* Fo&ft^emmSi. 

(19) _hffi (1 7) ©m#$:fflv^^t -hfH (1) ( 

2) ©sKy*:/^F©&ffiffittSfefc«£- 

[0 0 3 2] 

(2 0) JiflB (1 7) ©#t#£^*f£. ^^ffil^I. 

(2D gs#i## 8~i4 S3^© r ^ j muni* bMixn&T $ j wun-fr 
3&s^y^^F*fc«iH^j#-^8~i 4iH«©r^ ; mw,F]frz>miZft&T $ 
smmmz&^x i=gb<tt««©7s yifctffcSc, *i&gb< iritis tifcr 

K 3 *3 J:Uf«Ifctt»i: £ £ K>Ky FtJNK 



1 3 
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[0 0 3 3] 

(22) @b#j## 8~i4 ia*tf>r ^ y mmmfr bm&n&r $ j mmm-fr e> 
smmmzis^x i3gb<i±ffcM©y^ jm-frft*. uw^h <«#in$ ti^r 

^ yBftBB^** *>&y. ^oJNK3i:^tS3i:©T'tS3}fU^f K, rSS 
[0 0 3 4] 

(2 3) _LgE (2 1) (2 2) ©*astcj:y#e»tisfl:^. 

(24) BH^J## 8 — 14 ta«©T ^ y WtWMiP £>3§&*i5 7 ^ y KKJSrt* e> 
fcSaKy F£fclM#J#-^8~l 4K*©T^ /KlB^e>3B«*isr^ 

^ 7 M2#J froJNKS i:^tS3^©t*tSjK'M^ F&5S3i 

[0 0 3 5] 

(25) »<&?-©»JSfeg|&«:JtSB (1 5) ©^ffi&Mv^fcffi-r*:!*: 

fc-rs, _tsa (2 4) u --y?-%m 0 
(2 6) 2Ky*:^F&±iB (i 8) ©^issffiv^ ^tat^^n^nmn-r 
±ia (2 4) ©^^y-— 

[0 0 3 6] 

(2 7) _tfB (24) ~ (26) <D\,^ftfrl'Dlzmm,<Dj3mzj:Vme>ftZ>ft 

(2 8) B#a##8~ 1 4mm<DT$ j mffli* *>mixnz r % j mmFifrb 
3&«sKy F*fcttB»a##8~i imm&r $ swm?qfr*>m&ft2>T $ 

^ y^MH^J*^^y. *»0 J NK 3 il^tSZtCttSjK'J^^f KtJN 
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[0 0 3 7] 

(2 9) flHtftStifcJNKStCJ:*, 8 ~ 1 4 fB«©T ^ ^ $BB$! 

j^e>a«n*r^ ^BftiB^^fej&sjKu^^ FtfeM^itf 8~i 4|b*© 
£ ©t? ^ § >k u k© u >^bia«Mo 

[0 0 3 8] 

(30) _kia (i) (2) ©sKu^y^F&^t-s. y/i/y/wv-- 

[0 0 3 9] 

(3 1) ±m (1) (2) ©JKU^^K&^-f*. 7^;>>fv- 

[0 0 4 0] 

(3 2) _h« (i 3) *tcte (14) ©*y =r i/^Ffc^rr*. 

[0 0 4 1] 

(3 3) _hfa (i 3) sifett (i4) ©*y drs* i/*^K«:-£^rr*, r/i/ 

, y/Wv _^ A-^>y>^, #$8tt«ft£Sf©«'SSEtta£ 

«u ffimM&wmmim^v>i®mmftm&. »*#«*©»«* n 

[0 0 4 2] 

(3 4) _h» U7) ©^sMts, YfrVJ\4-?-m. rt-*yvym 



1 5 
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[0 0 4 3] 

(3 5) _LfB (17) rt-*yvym 
[0 0 4 4] 

(3 6) ±m (1) tfclt (2) 0^'M^fK?:3-KtSl^0«?l: 
(3 7) _Ls5 (34) ©^D=E-i!-DN A^i^n^-^-DN A©T 

[0 0 4 5] 

^ - if *<£^\ ^-*7?h if ;i/^/7x7- ifit>e^-fe £tf yj 
3 7) (D*? v -—>y^m B 

(3 9) _hgE (3 7) (3 8) ®^lCj:y#e>tl<5^#o 

[0 0 4 6] 

[i]*mw<D'DNA(Dw.nis&&itv u*?- F&mm 

(1) cDNAy^^'J-CHi 
cDNA7>f^'J-^lt5fc«)^ &tt&ffiffi£iM;mffi<): U^RNA 
WimRN A&ilfS. 
[0 0 4 7] 
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•fe>>?A& [Methods in Enzymology, 154, 3 (1987)] , W&?7 — Vy*f-*V 
• 7i;-^ - ^DD^A (AGPC) & [Analytical Biochemistry, 1 
62, 156 (1987). HJg^^ 9, 1937 (1991)) ^*m^Z> Z. £.-tfT*£$> B 
[0 0 4 8] 

±RNAfrh&V (A) + RNAfcltmRNA$:Iin^i:Lt, *U 
rf (dT) Bueft-fe^/n-xA^Affi (^P^fa^- fn-->f SI 2 fie) ^ 

7 7 - ^ ^ . Y • mRNAfl^y h [Fast Track mRNA Isolation Ki 

t ; >f>tf hn^oi> (Invitrogen) QgQ „ # >f y ^ - zf\sV? • mRN A3fS 
^dpvy b [Quick Prep mRNA Purification Kit; 7 7^^7 (Pharmacia) £fc 

[0 0 4 9] 

So 

#e>*l££RN A&£V^;j:niRNA£MV\ S&ICJ: »JcDNA5>f^5y- 
[0 0 5 0] 

cDNA7>f7*7'J-«i:LT, ^V3f^- ? U--> 7 
l/y h -Y > ^l/^a?- A-<^n — , DNA Cloning l: 

Core Techniques, A Practical Approach, Second Edition, Oxford University 
Press (1995)^CfB«£*lfc#&U S>& V^ttrfrlR©^ K ^itf^-^-X 
^ U • y^^. ^ K • i/T^^rl* • "7^-— • c DNA • - 7> F • ~? 

K ■ — — [Superscript Plasmid System for cDNA Synthesis an 
d Plasmid Cloning; ^3BRL (Gibco BRL) *±Sg) -$>1f V ~7 ~ c D N A • 
l/y"\**s7. • h (ZAP-cDNA Synthesis Kit, ^h7^^->S:i) SrjBV^ 
£ & If S i i: #T-£ £ o 
[0 0 5 1] 

cDNA5>f7*7 l J-?:^tSfc«)©^n-->^^^-i:LtH *M 
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? # - ^ v * -r ti % « m ^ * o 

^#£&IC«:, ZAP Express h 9 # S?— >tt*L Strategies, 5, 58 (1992) 
) » pBluescript II SK(+) [Nucleic Acids Research, 17, 9494 (1989)] . Lam 
bda ZAP II (X */~>t±W , /IgtlO, 3-gtll (DNA Cloning, A Prac 

tical Approach, 1, 49 (1985)) , A.TriplEx (? n -Z/'tv VttM) > *ExCel 
1 (77;b7i/7ttg) , PT7T318U (7 7^Vi/Tttl?) , pcD2 [Mol. Cell. Bi 
ol., 3, 280 (1983)) , pUC18 (Gene, 33, 103 (1985)) „ pAMo [J. Biol. Chem 
., 268, 22782-22787 (1993), grj^pAMoPRC3Sc (*f#g§5£ 05-336 963) ) , pGADIO 

[0 0 5 2] 

1i^«5fe«2lUTtt, ^^ Escherichia colUcMi" Z>ffiL£.mX*3btllZ V%1*;ft 
%ffiV>£ZLh#-£^£ 0 AflsffrKHi, Escherichia coli XLl-Blue MRF' 

— >tfc§SU Strategies,5, 81 (1992)) , Escherichia coli C600 [Genetics 
, 39, 440 (1954)) „ Escherichia coli Y1088 [Science, 222, 778 (1983)) „ 
Escherichia coli ¥1090 [Science, 222, 778 (1983)) „ Escherichia coli NM5 
22 (J. Mol. Biol., 166, 1 (1983)) „ Escherichia coli K802 [J. Mol. Biol. 
,16, 118 (1966)) . Escherichia coli JM105 [Gene, 38, 275 (1985)) , Esch 
erichia coli S0LRTM Strain (X h<5#P— y*±W Escherichia coli LE392 
(^E U*tzl?- ^ a - ~ >/f $&2ffi) m*m^Z> 
[0 0 5 3] 

J:iB#&tC<fcU#igl,fccDNA^>f ^U-lCj&n*., M©cDNA7>f7' 

*\J\/7< -V-J^yX Uit — =f- 'J V-7x (Health Science 

Research Resources Bank, Japan) ^©fc: K ^ £/\ T^X, y b, #"tJ*3r 

^s^©#ai#i c d n a ^ >r ^ u - & & if s r £ #-e # -5 . 

[0 0 54] 
(2) *M0DN A©3t# 
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• 



JiSE (1) -e^SSbfec.DNA9>f^y-J:y, MODNA^f^c 
DNA^D->&, MT<DBM$:m^t=.y- /W^'JyK S/X-rA (two-hybr 
i d system) IC J: *j £ - t # T§ £ . 

[0 0 5 5] 

JNK3fe3-Ft*i*cDNA, 7-)^JNK3 [Nature Medic 

ine, 3, 89 (1997)1 £ % GAL 4 D N AU^ K* >f > £ 3 - K1~ SlBWfe^tf 
9u- — >?'<99-+ MxJi, pAS2-l(^D->fy^aj|) CDftSJIT 
{CM^&», iiCG-1 94 5i t9U-2/5-y#W&) lC^A-f£„ 
[0 0 5 6] 

• ±m (1) (D^mr\ GAL4«S^iSttftK*>f>£n-K*S«#[«:**r* 

n «itfcf, pGADio (^n->f>^ai) ©HSHIT 

IC, flgjE&5fetf> c DNA^i AU cDNA5>f^5y-fe^lit6. 
*cDNA5>f^5y-S, _tgBJNK3 fc^ftSCG- 1 9 4 5£MC#A 

[0 0 5 7] 

CG - 1 9 4 5fSM** GAL4JS#g#J(Pffi!ltfT{C&>& H I S 3 33«fc# l a c 
Z»^£t#0 *J, J NK 3 feitJfJKc DNA©/N>f ^y 

^ 3 fe<fctJg l a c zai^^ag-rs. ^ot, »bftfc7g«*£i!l«cJ:y, fc*^ 

hs/^-^tt&^-r-Btt&aiRi-sifcKi.fcy. jNK3^ni 

il<Z)T?#S3Ky K (JSAP : c-Jun N-terminal kinase / stress-activated 

protein kinase-associated protein) FtS*^i®DNAS:tt5 c 

DNA^n-^MtSIil^T'fS. 
[0 0 5 8] 
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[0 0 5 9] 
[0 0 6 0] 

_hS2<Z>#2£tCj: yjfc#£*l£:DN A©J&«gB#H£. iDNA»fjt^©ii* 

& itmm &fflv&Bm^T*wm&i%mz & y ^ * # - icm*^*, asm v> *i 

•5i£SIi2#Jfi¥#r;£&, (Sanger) t>Wr**ci/m [Proc. Natl. 

Acad. Sci. USA, 74 , 5463 (1977)] V^£7\°- 3f > • — *± (Perkin El 

■er: 3 7 3 A • DNAi/-^x>iJ--) , ^r;W^Ttfc. ^>frry (LI-COR 

) &^<D t&mmpjftffi mm & m v * t -r & z. 1 ic «t y ^ -r & z. t. # t* ^ -5 . 

[0 0 6 1] 

^ JhsB^lcJ; StiSDNAt It, BB#T## 1 ~ 7 v^jftjWC 

fB«<D^a@S^J*^ & -5 D N A £ & If £ 3. £ # 1? £ £ „ 

a2^J##2lCfB«©^»IB^f*>e>*SDNA$:^'t-Sy^^^ KpcDNA 
3-S-JSAPlb ^^^^^^©KEscherichia coli JSAPlb/pcDNA3, 
##3lCiE*<D^g@2^Jfre>&SDNA£^*i-S:7°^X^ KpcDNA3-S 
- J S A P 1 c ffi^t ~f 5 ;fcfl§8 Escher i chi a coli JSAPlc/pcDNA3, gS^J#-^ 6 
{CfB^^i^SiS^JA^^SDNA^^t-^^^X^ FpcDNA3-S-JS 
A P 4 £#^i"&*®KEscherjchia coH JSAP4/pcDNA333 <fc @B#f## 7 ICfB 
^©&«IE#I^<d&<5DN A$:MtS7*7^^ KpGAD 1 0 - J SAP 5 
^^1-£*JMEscherichia coli JSAP5/pGAD10&, ^tl-f*lF E RM B P - 
6 5 6 7, FERM BP- 6 5 6 8, FERM BP- 6 5 6 9, F E RM 
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BP- 6 5 7 OthX. «10^11^ 6 H#(n-Xl«4l|Xf lit 
mm^m. H*H*«*t><«f*lTBl#3t ($^#^305-8566) icwtt 

[0 0 6 2] 

rhicj;y @»i:t-5DNAl:illtsri:%t't5. DNA-&j£#£bTW:, 
# A h^$:3pJMbfcA-^r>-3i;PV-?±^ODN A^imo d e 1 3 9 2^ 
[0 0 6 3] 

V^. GenBank, EMBLfc «fc tfDDBJ^Oftlfiffi^lT 2 - * ^~ * fetfe*?"* 3 £ IC J: 

y??6igt-<5r£#^££o 

^ (FrameSearch) *£©fflHH£(fe5R:7n ^9 Afcjg V>T> GenPept, PIR, S 
wiss-Prot^<OT^ JWrnWr-*^-*^^* Z. hiz£ y % fflHt&fe^ 

[0 0 6 4] 

( 3 ) #5&tE(z>;r u ^r^ * uyt* Fomm 

x • a-y :J5t*W^h\ • *u F*©*y ^r*? i/a-^F 

[0 0 6 5] 

~ 6 0 i: H C SJO £ ^ "T * D N A * te^ D N A ffi *f &3 & ®J#I £ M "T * D 
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[0 0 6 6] 
[0 0 6 7] 

*y=f:st* l/tf^ F*f»©y ^K^x^-r-^/Jg^N 3' -P5' jfcia^a-T^ 

- h%ziii^mztit=.mmfajtv zi^^u*?- f, a-y if** i/*^ f*©u # 

stifcSNWM-y \y*=f- f. a-y 3?.? i^a-*- F*©tf9$//i/#c - 5^ 
7y/-/i/^^s/^"e«iis*ifci8##*y =f 5c ^ ix3t-^ f, a-y f 

tfJ©S/ h£/>#C- 5 ZfU H—JU*/ FS/>-ettift3tlfe»#**y ^3* # ua-*- 
F, *y =f 5? ? l/*^- Fcf 1 ©^ h */2/tfi'7x.S *c-y-pZs&Mis h t/Z/ (phenoxaz 
ine-modified cytosine)T*fi^l$tt^fl#^5r V 3*9 U*?- F. *y iJ** 1/ 

F*©y -o-yntr^y sK-^.-ettSiatife»ii»#*y 

$/y3K-^T?*lftStife»^*y l^^F^&fctf* C$9 

J^X^, 16, 1463 (1997)] „ 
[0 0 6 8] 

[2] *»w©3Ky^^F©is*i 

(1) 3^IMg*#©ff» 
±fi[l] JCiB*©*«6JCJ: y«l»Ufc J SAP£n- FtS»©DNA 
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m 



[0 0 6 9] 

apis. *nm<DVN Azmmteftm^z * -<d?u^- # -rmzffiAhfcm 

[0 0 7 0] 

i&^aiJBiibTtt, awa, »*, =fe%*w^, awt-r 

[0 0 7 1] 

V-A*g-&IB#L *f§^cDDNA, «S^j»BieS!#U J: 



[0 0 7 2] 

StfS'*** — fcLTtt, MX-fcf, pBTr P 2, pBTacl, pBTac2 (V^*i=fo/<- U > 
#-^>/WZ»tfcJ:»jTfrJR) , PKK233-2 (7 T^VS/TttSR) , PSE280 (>f>fc? 
bUP x.>%tm) > PGEMEX-1 l-?U*1f (Pr omega) *±) , pQE-8 (^rT^XQIAGE 
N)*tJB) , pKYPIO (#SSBg58-110600) , PKYP200 [Agric. Biol. Chem. , 48, 66 
9 (1984)] , pLSAl (Agric. Biol. Chem., 53, 277 (1989)] , pGELl [Proc. Na 
tl. Acad. Sci. USA, 82, 4306 (1985)] „ pBluescript II SK(-) (^Y^&V 
— yftM) , pTrs32 (FERM BP-5408) „ pGHA2 (FERM BP-400) , pGKA2 (FERM B- 
6798) „ pTerm2 (#H§5£3-22979, US468619U US4939094, US5160735) , pGEX ( 
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7 7;i/T$/7tti) > PET-3 {J AVaLl/ftM) . pSupex, pUBllO, pTP5, pC194 
„ pTrxFus (Invitrogen^tig) , pMAL-c2 (New England Biolabsftjg) 

[0 0 7 3] 

JltfV^JSfcfcfcCDTfcJ:^. trp^n^-^- (Ptrp) , lac^D^- 

# - (Plac) , P^n^E-*-, p^n^-*-, T7^n ; E-#-^<Z), * 
111^ 7 7 - ^IC fi^fS ^E- ^ SPOl^O^-^-, SP02^ 
D^E-*-, p e n Pyn=E-3f-f 3; P trp£ 2 ^> 

Dtt^J^iirfcya^-^- (Ptrp x 2 ) , tac^O ^6- # lacT7;7n i E- # - 

, let i?u*-&-(D&vizA&mizmn&m2tifc-7u s E-*-^ : bm^2> 

[0 0 7 4] 

VtfV-J*1&'&mmt. ITS, S/W >-#fl/jtfJ (Shine-Dalgarno) @B?rj£ 
K>£©ia«:SgSfcffi* (#9iL ft* 6 ~ 1 8 ££) JCSI«f Lfe^9^$ 

[0 0 7 5] 

li/i'Jt?!, tyf7E AfJl/^I, -/L/^VI^-r- 

lCM"3"-5fi££%, Escherichia coli XLl-Blue, Escherichia coli XL2- 

Blue, Escherichia col i DH1, Escherichia col i MC1000, Escherichia col i KY 
3276, Escherichia coli W1485, Escherichia col i JM109, Escherichia coli H 
B101, Escherichia coli No. 49, Escherichi a coli W3110 % Escherichia coli N 
Y49^ Serratia f icaria ^ Serratia fonticola ^ Serratia 1 iquef aciens % Serrat 
ia marcescens ^ Baci 1 lus subtil is ^ Baci 1 lus amy 1 o 1 i quef ac i ens ^ Brevibacte 
r ium amnion iagenes , Brevibacter ima immar iophi lum ATCC14068 % Brevibacteriu 
m saccharolyticum ATCC14066 % Corynebacter ium glutamicum ATCC13032^ Coryn 



2 4 



ffifE#¥ 11-308 



#5p 1 1-2 4 84 




ebacterium glutamicum ATCC14067, Corynebacterium glutamicum ATCC13869, C 
orynebacterium acetoacidophi lum ATCC13870, Microbacterium ammoniaphilum 
ATCC15354, Pseudomonas sp. D-OllO^fe&lf <g> Z t.i$T"gZ> B 
[0 0 7 6] 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , ZfUhzf^^hfe (#H§Hg63- 
248394) , hd/Kl/-$/H>& [Gene, 17, 107 (1982), Molecular & Ge 

neral Genetics, 168, 111 (1979)] ^&$>tf & Z. t^t'^So 
[0 0 7 7] 

Bmmn*fe3.Mffi£ LTm^&m&iziz, mm^t $ -z.lt. Mtlix. ye 

Pl3 (ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) , pHS19, P HS15^ 

M^T=foJ:<U PHOS^E^E-*-, PGK^D^E-*-, GAP^n^-*- 

, ADH^n^E — gal i^fo^~^_, ga l lOyfrj^E-*— , t-bi/a*/^ 
3j<U^^ K^D^E-*-, MFal ^D^E-*-, CUP l^D ^E- ^ -^CO^D 

[0 0 7 8] 

' i:^T*$, :R#£fi*7&Cte, Saccharomyces cerevisiae , Schizosaccharomyces po 
mbe , Kluyveromyces lactis , Trichosporon pullulans , Schwann i omyces alluvi 
us % Pichia pastor is ^>$:& If £ ~ 

mm%.'<? t-omAjj&n nit mmcDN A*mx-t2>i3mT«&tiiz\t^ir 

tlfc/BV^ZliltfT-^ #[x.fc£. Xl/^ hnJif W-^3>^ [Methods in Enzym 
ology, 194, 182 (1990)] , X7iD^7^hS [Proc. Natl. Acad. Sci. USA 
, 81, 4889 (1984)) . Bf^U^?A& [Journal of Bacteriology, 153, 163 ( 
1983)) ^Srfelf^r £i$T*%2>. 
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[0 0 7 9] 

myafflM*:ffi££i>rm^z>m&iztt, ds^^-^ut, pcd 

NA I /Amp M>*ZbU , pcDNAI, pCDM8 [Nature, 329, 840 

(1987)] , PAGE107 [#^¥3-22979, Cytotechnology , 3, 133 (1990)] „ pREP4 
(-Y yif b U Z?ai>i±W - PAGE103 (Journal of Biochemistry, 101, 1307 (1 
987)] % pAMo % pAMoA, pAS3-3 (#^2-227075) ^#ffi^£>*lS„ 
[0 0 8 0] 

ZL£1Wg. m?L&* V<i b*i$UV>i (CMV) ©IE (immediate early) M 
^E-*-, Ub U AsT.OzfU^-Z-. t-hi/a^^^a^-^f-, SR 

[0 0 8 1] 

X • 7\>f K-T*W]fi* htf>3&fflfl£T&S'*-v;Wl (Namalwa) ftO&£ fcteNam 

aiwa KjM-iaijfi, m bmrnmrnrnm. \ibBMmmm. 77y*$Kyf/i/f» 

HHflS, ^-V>r— -X • 7\AX^-(DHHJBS7?^>SCH0^B^ HBT5637 (#||§Hg63-299 
[0 0 8 2] 

Vi7X • ^ run- x'iMi: Ltd SP2/0, NSO^. ^vb • ^ - 
LT&YB2/0^, H hJS&irl , g|!imi:bTlieEK293(ATCC: CRL-1573). 293^, t 

h sttmrnm tbttt ball-i^, t v v % $ k u ^ ^ wmcUHBS ^ b t &cos-i 

[0 0 8 3] 

Mx.^ * # - (DmA^m ilLtH ICDNAS: # Ai* £ #&T* & *l 

tfV^tl&MV^ZliltfT^ i^H Xl/^ hD3j<U-S/a>^ [Cytotechno 
logy, 3, 133 (1990)) , U ASK (#1^2-227075) , Vtf7 3L? 

*/H>SS [Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)) , Virology, 52, 4 
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56 (1973)lCgB«©#&^$:&tfSrh#T-£.5„ 
[0 0 8 4] 

y5/s>* / <#£— X 7 • h U — • 7-a7jl [Baculovirus Express io 

n Vectors, A Laboratory Manual, W. H. Freeman and Company, New York (199 
2)] , ^U^rzL^- • A4*U¥- 7 • ^^'9 hV - • Y^aTA' (Molecular 
Biology, A Laboratory Manual) „ jtj l/y h • ZfU h Z2 — JI/X • -i y • l/3f 
=L"y- - /1>f^-n^- , Bio/Technology, 6 , 47 (1988)^lCgB«£ *lfc;£&lC 

0 [0 0 8 5] 

^fr&tCfcVNTffiV^nSitte^A^*-*: LTtt, Mill PVL1392, p 
VL1393, pBlueBacIII ( £ % JC-f > tf h n 2? a: >*fc(R) 3 £#T?£S 



[0 0 8 6] 

7? h^777 • ijvy*/\/=.ij - y.? uy~ • jKUAKns/^ • ?-f;i/x(Aut 

ographa californica nuclear polyhedrosis virus) ^$rflg V"v-g> Zl t ^t§5, 
[0 0 8 7] 

M&Mtifati l/Ttt, Spodoptera f rugiperda roMynfflg, Trichoplnsia ni©0 

Spodoptera frugiperda g)gp^HHfi§j: L,TteSf9, Sf21 (A3f a. n ? -'f • -f 
^^yi/>yi/3>-^^^-X T • ^tf?^ h'J- • ?ia7;i/) Trichoplu 
sia ni©MMi: 1/TttHigh 5, BTI-TN-5B1-4 (>f > tf h D ^ai >*±§g) ^, 
*^n#P^a^^^#MJ^t LTttBombyx mori M^fc&tfS r il i$T*% £„ 
[0 0 8 8] 
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(#^¥2-227075) , 'j3K7x^i/3>S [Proc. Natl. Acad. Sci. USA, 84, 
7413 (1987)] f 
[0 0 8 9] 

^ [0 0 9 0] 

[0 0 9 1 ] 
(2) 7&£«$tt<Z>tt« 

[0 0 9 2] 
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[0 0 9 3] 

mmmtLVxiz, ry^~r. mtry=e-^^ mmry^—t?^ mmr 
y^-y^ v ymry^-y&m&Mmm* v < nummary 

[0 0 9 4] 

*gti^i:bTi±, jtjy^A, y>^— #y«?A, y>fift-7^*s/ 

Umitl 5—4 0"C#J;<, ig^BSWi, ®^ri 6-9 6BmT*&£„ Jg##p 

Hti3. o-9. oizuntz. pHciiit r;i/*y 
mm. m.w.i3)\si/vju. ry^~r^^m^x^^ a 

[0 0 9 5] 

Jg#*MgicjSDT, ry¥i/Vy*P9-h^y-4 2 vy^<DffL&mw$: 

t=.m$imzmm-?2>£&izi l ^ >&mzmvx^ y^=L-^-^mmizWiiMvx^ 
^#-rs t ^ ic«>r y^nfcf;i/-/s -D-^>*-^^^ htr^^>F^£, tr P ^ 

[0 0 9 6] 

ffi$tlTV^-g>RPMI1640^^ [The Journal of the American Medical Associatio 
n, 199, 519 (1967)] , Eagletf)MEMigifi [Science, 122, 501 (1952)] , DMEMJg 
m [Virology, 8, 396 (1959)] „ 199igife (Proceeding of the Society for th 
e Biological Medicine, 73, 1 (1950)] * fe&ZL tl^mmz^m'Jllkm ^£8* 



ffi§E#^2 1 1-3089773 



11-248442 



[0 0 9 7] 

mmiz. If pH6~ 8. 3 o~4 or;, 5%co 2 #^ET^o^#T-e 1 ~ 

[0 0 9 8] 

JS£*lT^£TNM-FHJg:f& [77-5>i/x> (Pharmingen) f±$g] % Sf-900 II 
SFMigifi (7>f7 -r^;n^-XttS) > ExCelUOO. ExCell405 [ V> T *l =fc JRH 
J^^fyt^^f 3L>i/ — >C (JRH Biosciences) £fc§g) , Grace's Insect Medium [Na 
ture 195, 788 (1962)] ^fcffiV^S Zl £#-e^<5„ 
[0 0 9 9] 

ig#l±, H 6-7, 2 5~3 0tf©^ffTtl~5H^. 

(3) »3S3-ftfcJKU^^K©#««f» 
[0100] 

7i/>f^u^, v> h^^^y >jj>^E^-rif-, *v y s/i/^jcj: yarns & 

[0 10 1] 

R&ailfiffl ft* S 3 JC ± »J & ftfc_h»;fr If©ii0f 

JSS(« i/'xW^;xf;i/ (DEAE) -t77D-X, DIAION HPA-75 (=^ffc 
^*t») *l/5>>&ffiV*fc|£-f tf^g^nvh^^-r-Ss, S-Sepharose FF 
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(7 7;i/vi/rti) ^<Dvpy$:m^tmj*>xm?u'?h>f57j-m, 

tr^yj-m. &3-W*m^t=.>f)\sZi&&, 77-f -f^-i'nvh^?^- 

[0 10 2] 
[0 10 3] 
[0 10 4] 

[0 10 5] 

57^ -£#JMLTiW$gt-S 3 UVibO^m [Proc. Natl 

. Acad. Sci. USA, 86, 8227 (1989), Genes Develop., 4, 1288 (1990)] , # 
IW05-336963, #^¥06-823021lCfH«©^^lC^l5 , r, *»W©>Ky^^K 
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[0 10 6] 

U iFla g^^^^$:fflV^ST7^ , -^Y-^^Vh^v7-f-^CJ;^;itt$gi-S 
(Proc. Natl. Acad. Sci. USA, 86, 8227 (1989), Genes Develop 
., 4, 1288 (1990)] . HfC, Witf U K S#lC*f tSM Srffi V^T 7 -f 

[0 10 7] 

;£3gl80>5Kl> Kli. Fmo (7;Wl/^^ W^^JP 
♦ jK-;p&) . tBocffi (t - -7* ft***/* moxkm&f&mzi. 

£fc> TY^yy^ V • tTbi'rvV (Advanced ChemTech) fa A — df> • 
V-*t, 7 7;i/?^7& 7 , Of-f>-f^;D^--^f>^l>«)^^>h (Pr 
otein Technology Instrument) fa £/>-fe-fe;i/ • Kjt$ (Synthecel 1-Vega) fa 
A-t7"f-f7* (PerSeptive) fa ^§g#m^CDK^ KHr)£#£*!Jffi Mfc^ 

[0 10 8] 

[3] *^©/Ku^y^ K&sa-rs*fi[#©w« 

(i) #y #n-^;i/^#©M§g 
#W#»»«ft&ffilKfcbT;Bvv 6 £ £ ici: y stfy * a — mm 

[0 10 9] 
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tc £ y, y >Mft-ftsnfc*»wa)3Hy K&^JSWJcMH-saKy * n— 

[0 110] 

y>HftS*lfc#»E©jKy^:/*-KfcLTH:, BI#f#-£ 8 8B*©7 

^ y>SMB#I©2 34, 244£J:tf25 5#B©7^ ySKDV*t^#U oJBU:& 
y >B*ffc3*lfc*©, ffl#r#-&9|B«(Z>7$ -/BMB#f©2 4 3. 2 5 3fcJ:tf2 

6 4#B©r^yBfc©v\-rti3^iojK±s:y ywtit^n^a>. m&m^i om 

t©7 5;ia?B©2'6 6,2 7 6£«fc£K2 8 7#gCDT^ SfcCDV^t* tlfrl ^ 

£U:&y >MMfc3tifc%»®, sa^i##i iis*©t^ ymeB^ioD2 6 5, 275 

[0111] 

^I©^itti#llESfcy 5 0 — 1 0 0 fi gtfftt. Lv\, 

K&MV*S»-£t±, F&X#*/#>f /s^S/y-^ (keyhole limp 

et haemocyanin) ^>^U ?U 7V >^(D^-^ V TM£UZitJi1&&Z J &t~*)<D £ 

[0 112] 

^tfcM(D^mt. 1 hjs©^#©^i ~2M^s^ic3~ 1 omn *>o 

3^S:iiMifffi C^*A^?KI^ (ELISA&) : m^WEc?} 1976^, Anti 
bodies-A Laboratory Manual, Cold Spring Harbor Laboratory Press (1988)] 

[0 113] 
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mm-tzjj&thxtt. mMm. 4 0-5 o%mmmmry^-^^ 

\Z& €>i^*f, :# :7 U [Antibodies, A Laboratory Manual, Cold Spring H 
arbor Laboratory, (1988)] > ttttDEAE-t77n-Xjj5A, f&4*y 

[0 114] 

(2) ^/ ?a--?-;i/£i#<z>iS§g 

[0 115] 

2 0 0 rpmT'5«^lUm Jt»&»TS. 
[0 116] 

m^nr^mm^cDmmm^hv^-mtry^-^^mmwL (ph7. 6 5 

[0 117] 
(2-2)#«iffi«!©W®f 

MxJi, 8-Tlf^T-^lffltt^^^ (BALB/cfi^) #MKM^P3-X63Ag8-Ul (P 
3-U1) [Curr. Topics Microbiol. Immunol., 81, 1 (1978), Eur. J. Immunol., 
6, 511 (1976)] , SP2/0-Agl4(SP-2) [Nature, 276, 269 (1978)] , P3-X63-Ag 
8653(653) (J. Immunol., 123, 1548 (1979)] , P3-X63-Ag8 (X63) [Nature, 256 
, 495 

(1975)) *g*:m^2>Z.£-&T* ! gZ> 0 ZfrbCDffiffiffite, 8-T-*fy7->i£i& 
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[RPMI - 1 64 OigiSlC^Ol/* ^ > (1.5mM) , 2 - * ^ h X# 7 - 
;P (5X1 0" 5 M) , V^y***<ii/Z/ (1 0 fi g/ml) feiWI&iSJfilSf ( 
FCS) (CSL?±§g, 10%) ^MXtc^m («T, lE^i&ififcV^) $ 

-£(Z>3~4 0SSfJciE»*«i7*«#b, IfeiirlcteMJjB&£2 x l 0 7 «JEU:ffi^* 



[0 118] 
(2-3)7\>f F-^oflMK 

(2-1) & b fcm<*S*iWifi £ (2-2) T*Ifc# b &|§llffi^M E * 
ttPBS CJ^a-tMj^A 1. 8 3g, V>m— %VV2* 0. 21g, ^ 
m. 7. 65g, PH7. 2) T?J:<Sfe?£U MJ9StS[*^ &C 

fam&mm #««nme= 5~i o : 1 tc&s j:e>Miirb, 1, 2oo rP mt' 

[0 119] 

i o 8 i5t#;jg£$H5&&£: y, d<'Jxf i/>^>fn-;i/-i ooo (peg 

-1000) 2 g, MEM 2ml $B£.Z$P* ^ ^TsA/^^ri/ F (DM SO) 0 
. 7ml^LfcM5:0. 2 ~ 1 m 1 WkM U JglC 1 ~ 2 j>0#(CM E MJg 
j& l ~ 2 m l £ffc®8s;&lJt-S„ 

[0 12 0] 

8s#t!^ MEM^%$:ADA.T^4^5 0ml fC&5 J: r> Z> a 
mmmWLZ 9 0 0 r p mT* 5^B8»^«I*, Ji^$:^r^ 0 

iJClftL^S^ICHATiSfifi (jE«*»%lCH3K^"9->^> (10" 4 M) „ 

*A*?y (1. 5xio~ 5 m) fe«fctfr^ /^""r-y > (4xio" 7 m) £#n;i£ 

Jgtffi) lOOml^CiitS. 
[0121] 

9 65*J&#ffi:/l/- Hci 0 0 a l/J^f^^U 5% CO^ 
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^m±W(D— 'J7>f3Kf>f>fX [Antibodies-A Laboratory 

Manual, Cold Spring Harbor Laboratory Press, Chapterl4 (1988)] ^ICj^^ 

[0 12 2] 

Zmmte-Jls- Men- h U ;\>C7V F-vig£J:»feb< tttfe&© (2-4)7* 
[0 12 3] 

llBiliHT'«ifi (HAT»?,7^ ^ > &HfcV*fcJgtf6) , 2tHBliiE 

[0 12 4] 

(2-4) y * n -±jiffi&<Dmm 

[2, 6, 10, 1 4 — r- h^^^^/'<>*'5 s *> (Pristane 

) o. 5mUKE«a#u 2ia^mw^s] b£8~i oa^v^x^fc 

t;«§:4ItSA>fy'J F-vSMf&5~2 0 X 1 0 6 *HJK/E&lftlifcl*K:$i 

io~2i Hra-e/w F-^tttt^a-fb-r*. 

[0 12 5] 

KIK*«fbbfc'7 , ^^3^&l»*&i«3Jb, 3, 0 0 0 r pmt5^|Bia^l 



3 6 



ffiIE#¥ 11-308 



#5£ 1 1-24 8 4 



[0 12 6] 

[4] jnk3 £%g&-tz>z.£<DT*gz>mMtfV'<7?-Fzm^t^ mmm.m&(D 
( i ) x * y - - > ^isjcffl v^ s # ^jk y ^ ^ k t. *$&m<D # v^zf^-^ncD 

1) nrUF^S/Z/Sf? (thioredoxin • S-tag. ^T, Trx - StlSt) ^ 

^Kfc©»^sKy^^K©ai« 

Jita ci] -eifc^ns jnk3 i:^"rsc:h©^^S7Ky f (j s 

AP) F-T£ c DNAtf):£;R&5V>te3P#;gDNA£. T r x • S®5#J£ 

-g-t?^^^ # p E T 3 2 (Novagenfrgg) ©Trx- S@B#Itf>T 

m^WAir&z. mz£ y, Trx • s- j s Apm&tfv F&s&JSf 

^^-^tS^fc^fS. WtfcJC, T r x • S-ATF 2fS^rj^^tf|g^ 

pET3 2a (Novagen*±5g) ©T r x • S-ATF2gB#J 
CDT^tC|fA-rS^i:iCcfc U, Trx • S-ATF2- J SAPM^V 

[0 12 7] 

#*>*ifc3iS3!^#-£fflvv _tffi [2] K:aB«©*SsK:mCTl»-&3Ky 17 

2) S^^ (S-tag) ^^Ffc©»-&3Ky^^F<Z>W»! 

J SAP5:n - F-T.S c DN A<D:£:g&£ V^gB£^DN A S Z *fWM*. 
IStil&LW 9-. PCDNA3 (Invitrogenfljg) £ S # ^IB#JS:#Ab£: 

s-modified pcDNA3CDS # ^BB#Itf>TSIslC# At" -5 3 HlZJ: y, S-JSAPi 

^ jk y ^ f * 1 v%- itftm-t sit^t5 0 

[0 12 8] 

#e>*ife$835i'<* #-&#v^ _tsa [2] Kzffi«©^ftJci(SCT»^>Ky ^ 
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3) GAL 4 AD^f FiKJDg&^jtf y F©M§g 

J SAP?:3-Kt5cDNAfiD^SV»ttMfiDNA§:, GAL 4 AD 
gE^Jfc^tJ^^*-, $Jx.&> P GAD 10 (ClontechftiO ©GAL4 A 
DmmcDrm^n A-tZZiHZ* U, GAL4AD-J SAPgfr-^TKy^^F 

[0 12 9] 

m^nr^m^vz-zm^* ±u [2] jcga*©#&ic!pcTi&<£;Ky^:/ 

4) F 1 a g^^FfcOSteaKU'*:^ F©W« 

J SAPJ3- F-TS cDNA©^fi*6V»tt»^DNAfc, F 1 a ggH#I 
fe^tr^S^"***-, pFlag-CMV-2 (Kodakfrgg) , P cDNA3lC F lag* 

£fIE#J£:# A b£: Flag-modified pcDNA3 vector (Invitrogen£fc§g) ©Flag 
m&WTm^nA-?Z>Z. tic J: F l a g- J S APtt#j|<y F&3&B 

-5 ^ * * - Sr^iSi-S r i: S„ 
[0 13 0] 

#e>*ifc*89i'<**-%:#vv _hia [2] fcsai^^mKiipCTi&i^y^ 

5) *ffi/#?'ity S-h5>^7i7-t* (Glutathione S- transferase, J£*T 
, GST£W&-t) iK35gfe^7j<y ^^F©M^ 

J SAP&n- F^S c DN A©£^&£VN&gP;$hRDNA$:, GSTHJ^JS: 
"g-tffg^^^ , pGEX (Pharmacia*±g?) $>5^ttpGEX-3 

X (Pharmacia*!®!) <Z)G S Tffi^JCDTifctCif A"T £ r £ lC«k U % GST-J.S 
APi^'J^f Ffe38^S^**-&f1MK^-*i£:* t *e£<5. 
[0131] 

f K5:®#t5*i:^fl>. mfflL&tfV KttGlutathione Sepharose 6B 

(Pharmaciaftlg) ^7 9 A (Pharmaciaftig) £ M VNT3ftig-r £ £ S„ 

6 ) Myc^Wf Ft ©i&iirtf y Ftf>Sf §g 
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JSAP$:3- K*T& c DN A©:£^&.5V^£3|S#;Rc DN Myc^ 
MB#!£^tf3§3E / <# Mitl Myc-modified P cDNA3 [My c 4? £*n-RBB 

^lfcpcDNA3 (Invitrogen*±$g) ] (DM y c # ^BB?tJ©T2jitC}f A"T £ 

*J, My c - J SAPi^yw Ffc^-TS^^-fc^ig-rs 

[0 13 2] 

#e>ti^^/<^^-$:Mv^ ±sh [2] izmmv>jjmzmvTm&?av ^ 

7 ) H i s - S # IfKzf* K £ ©ife-^jK U F<JDif§g 

J S AP£n- F*T§ c DNA©^$,SV^{iM«c DN AS:, H i s - S 

# yi2^JS:-^tffg3S^^ iiH His-S-modified P cDNA3 [Hi s - S # 

tSi'P^IL/fepcDNAa (Invitrogen^fc^) ] ©Hi s - S # tfM&\<D 
T^C#A-T<5ZltlCj: My c - J SAPl^'J^^f K ^WRtZ^V 

# - ZftM-t z> r £ j^tg -So 

[0 13 3] 

^tifcDS^^-fcJBvv _tfa [2] tcfH«OD^SSCmDTSI{^d<U^^" 

±SB1) ~7) GD#&fcfpD, MAP^-if^x^- KJCHfcSaKU^^ 
[0 13 4] 

(2) ?stt>fb j n k 3 0mm 

±m C4] (1) (Z)^^{cmC^$gb^F 1 a g- JNK3£;R&£V^;j:3B# 
Jl&n- K*f*-5> D N A £ pF 1 ag-CMV-2 IC A, # — S:#$^'f"'5> 0 

ifcAMEKK 1 (MEKK101 1 6 9- 1 4 8 8 T ^. J WiBS^ti^ 

# K"??& ,, J'E#6?J{C?S*t£ v fbc5tlT V^SME KK 1 FtSDNA&M^ 
?#-pEF-BOS tCjffi#&t?o 

[0 13 5] 
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#e>*lfcS383l'<**-&CO S- 7«lCTransIT-LTl (Mirusft^Q &;§^ 
T h^>*:7:n^>3>U S&lCipCT. COS- 7iffljfi&JMU Flag 
- J NK KJSi^AMEKKl -Affile $831 3 i±S 0 

@i2 4- 4 8TO, ffiJI^iflB [50 mM HEPES (pH7. 5 
) , 150 mM NaCl, 1% NP-40, 10% glycerol. 2m 
M M g C 1 2 > 1 mM E G T A. 2 0 mM 0 — glycerophospha 
t e, 2 mM Na 3 V0 4 . 1 mM PMSF, 0. 2 mM DTT) K&ML. 
StFlag»7A (Kodak*±§g) T'«F1 ag-JNK3iifS„ 
[0136] 

fffiftft Flag-JNK3lt 2 0 ~ 5 0 %^ V ir U > Lfc>g®M& 
S VM± y U ± U > fc^"* V^««*cfJ, -20t 80TC t'«#tl> d £ # pf 

(3) JNK3^MttMi:l^^'J-^^ 

jnk3l _hss [2] -vj&mi<fc& j s ap t(D&i&*mm-? zm&z^ •? 

[0 13 7] 

JWT, #JSAP£JNK3 £©|g^«fe|fi*t'Srattfc^?'*'ft'&#&:*# U 

_hSB [4] (1) CD^i:$Di|gLfcS-JSAPMK^^-^, Fla 
g- JNK3#|^^#-£COS-7»&&lCTransIT-LTl (Mirus*±$g) £Jgv^ 

TT\ COS-7ll^*U S-JSAP^3±tfFlag-JNK3l^ 

[0 13 8] 

-X (S-protein agarose) fc^&tlU S - J S A P £ «fc S - J S A P 
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SkEMRaKU KH^$:SDS-PAGEt«b, * y?Uyimmobilon- 

P (Millipore^fcSg) (C h ^ > X 7 7 So 
[0 13 9] 

yf\/y&&T$-7U-Z?£. bTanti-Flag M5 monoclonaljaft (Kodak^t$g 
) $:MVN^a:x^>-/n^>r >tf$:tf\<\ WttiLftZ.IS'&'r&tfV K (F 1 

ag-JNK3) &EC LtfcfflS/^A (Amersha»?±^) vmU^t U J S A P 
il^LTV^S J NK 3 Mfc^Mffc-TS. 
[0 14 0] 

n k 3 n <d m& * mm? 6 &^m-r 5 r ^ #t-£ & . 

T 0) £M -5 3 £ £ £ „ 

[0 14 1] 
2) ^^U-n>^2 (ELISA^) 

-tiB [4] (i) (DjjmzmcmmhfcGST- j s Apm^v^?^- k& 

-£tf>2;2;, &£V>te:/n^y- iff actor Xa (Sigmafljg) T?^JJSTbfcJSAP 
jKU^^ F^Sr^^JSiC^M-r^o Jt^T, rti&sKU K£ J S A P 

[0 14 2] 

»sKU Kttftffl«F*-e, -20t^P,-80X:t^UtiJ>S:20~5 

0 %^ L &mffiWL& S ^ U «fe U > S: * & V%^«^T*##i- * £ £ # T* £ 

JtSHJ SAPM3ftaKU^^K€:9 6 ft? U- h izmtW* So 
[0 14 3] 



4 1 
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[4] (2) t»!!bfc?SttftJNK3, £fcl£?SM;JNK3fc«£tf&#Ht 
IgtftfU mZ-lt* ^mmmm [binding buffer: 5 0mM Tris 
-HC1 (pH7. 5), 150 mM NaCL 0. 5% NP-40) IZ&$Q 

[0 14 4] 

»*d«, 4-c^i~2^ras(e-rso 

■Bm&. •7is-hzmmwmT*3mmmL. «#-rs?sttfbJNK3«:, el 

I SASt'^itS. 
- [0145] 

lr^m^iiLT. #Jx.fc£. iSttfcJNK3&SHKi--5£fc©T?£SPlios 
ho-SAPK/JNK(Thrl83/Tyrl85)Jn;#: (New England Biolabs?±^) 2 7# 

MJNK3l^itSZli:^T§S. 
[0 14 6] 

n k 3 1: <Dm& & mm-? z> it&m z&m? & r n #t? s § . 

(4) JNK3CJ:SJSAP 1 ©U >BMt&*B«fc Ufc:** — 

^(DmrnM^vmbtit^ a) ~ c ) ©^B<fcy. jsAPi©'j>ift§: 



[0 14 7] 

a) EHt-ffcSftT^fc^ j nk 3 KicaMRfl&KiSJaSLTv^*** ;7*;i/ 
F sKU^^f KJSAPla, K c, dtCl^bTV^o 

b) TNF-a, IL-1, EGF, L P S ^<Dfflti&ft(DM* <DX h U^tC «fc 
J N K 3 m&iNS&it (MA P K K K— »M A PKK— »JNK3) 3*1-5 i:, 

JNK3-e0%0^M (U>Ms) 3*U ?SttftS*lfcJNK3ttJSAP 
la, b. c, d £U yMit?Z> 0 
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[0 14 8] 

c) JNK3{iJSAPUiJ>iftf, JSAPl^f,iiU IftAfft 

mfo^®fivf=. jnk3 itm^com^-m^-^^thx, tcDmm^T^b- 

[0 14 9] 

JWT, JNK3{Cj;5 J SAP 1 © y >fl*ft fcffi«^<&ratt&^Sfl;^»«: 
1 ) X* y (g e 1 1 - f r e e*)- 

1) -1 **y-->$r*i (5^7>fyK-yMts^) 

©[4] (1) K:ffi«©*«SK:*|lCTBI§libfcGST- J SAP lfeSV^iJ 
SAP1, £J:tf(D[4] (2) fCffi«0*i*K:J|lCTW»Lfc?Sttfl:JNK3 
. *fctt«ttftJNK3feJ:tJf«|ftfl:-&<»S:, ^«?gA [2 0 

mM HEPES, 10 mM MgClg, 5 mM /S -mercaptoethanol, 0 . 1 
mg/ml BSA (pH7. 4) ] JCSSftl, X^'J-->^M?: 

[0 15 0] 

f*^- MC [y - 32 P] ATPJjS^ttfr - 33 P] ATP 
„ 5 ~ 3 0 #iaR/£ffc, 5 0mM EDTA^»btSfSS:Mt5 0 

tfai^p vdf* yfvyJXs- b<D&? jL;v(D*>7 uyiz^ nR3f3i&tcJ: y 

[0151] 

> ^ Microscint-20 (PackardftgJ) {CAtl, 
^ >:/|y>±<Z) 32 P&5V^i 33 P;6fc|^4££Top count (Packariftjg) 
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T, J NK 3 IC <fc «g> J SAP 1 © V >^ft £|fi#^£?£te£^Mfc^£&m 
[0 15 2] 

1) -2 ;**U-:^>y^2 (ELISA&) 

[3]CfB*L£#&lC*flCTIfc#Lfc J SAP 1 ( 1 

_tlHl) - 1 »CflH«Lfe*iSK:fllD*CiB»l/fe^^ y-->^MSfc$UC, AT 
PS: 5 0 MMSsflD-f 
[0 15 3] 

m^ia^> mux*5~6 o&m&fo*ft\<^ o. 2 5N hc i -eKJS&^ihi- 

#lh^ 0. 25N NaOH/0. 1M Tris-HCl (pH8. 0) Tf 
[0 15 4] 

[0 15 5] 

m&icj: y 2WffliSEL i s At'titsr tick y, u >^rt£*ifc 

J S A P 1 <Z)*&5£*-r&o 

^^icfcy, ««fl;■&i»S:A^lTv^^;v^»•&©y >®Hb3*ifc J s ap i© 

tl:3> hD-;i/il IT, JNK3tCj;5 J SAP 1 <D V StSffi 
[0 15 6] 

jlibi) -iteJ:tKi) -2 y##s*i$, *»w©3Ky<^K 

ilJNK3i:©^S:Iit5ft^«ifeH:J SAP 1 <DV >B*ffc«:lfiW-r*?g 



4 4 
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[0 15 7] 

m^v<. pj&i*u %m.fo, w.m\%. mmi%&£&&m 

mmmmomi&iiisxi*. mmm, m.mm, hj^^jvm> mm. mmn. s/n 

[0 15 8] 

mn^mzm^^mmnvxit, t/nv^m. ^-t^au mm. mm 

[0159] 

jj-^tjiffl. mm. warn, m&mmt. %m. ^k*«u t/mm. 

[0 16 0] 



4 5 
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[0161] 
[0 16 2] 

[0 16 3] 

M^JCfc yHftft^, IMAl 03fc»JlO/jg/kg~8mg/kgt» 

So 



[0 16 4] 

fc£ v \ & 5 % © v % m v ^> 5 d £ #T* £ S o 

[3] Jcffi«bfetfi:#K:J:yAtt^«Hcttffl , r«*ffiS:fflv^ »jtfy< 

[0 16 5] 

P19UHfl&(ATCC: CRL-1825) £ ZL h S. 
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[0 16 6] 
[0 16 7] 

ig^tf 5»HH]® &PB.S ^»?ST*gfe# U 0 . 0 5 % h'J^>X 0 . 0 2 % 
• EDTAdf 1/>S?T5>4»»)^4JPB Siiii3ml SiHit, 

»«:.l»V%fe«, 3 7t, 5#|BK >dprL/<- h f -5 r JC J: y 77^ni U MfBSl 

[0 16 8] 

Affiiwjeifefe&ff ^iBifi&AJSjiwiiaieftffltt** ( i % b s a, o . 02% 

E D T A, 0. 0 5% TVit-r V V B S) ^tClBWU 1-2 0 

x i o 5 m-r^%m9 enzfv- h^ats. 

[0 16 9] 

9 u—rjvtt{frnvT&, [3] (2-3) ^^Lfc*^^©^^ ?u — r 

WS14t5^'f^ , JK-Vffl«t±», [3] (2-4)T^#bfe»Jg ; ey 
?n--^;Wfitt£&lf£r Hie, M=ey * □ — ^mttfc^iSs Lfc 

[0170] 



[0171] 



4 7 
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&JSig«M£J§^T 0. 1 — 5 0 # g/ml (Deleft 5 lC#&$*i-£ 0 

^#3§Ua#S:2 0~500/t 1 /ft £ fc£ <fc o U MTT*3 O^Hifc 

fltT*. 

[0 17 2] 

?SS:^iDb, ^Jj}S5:gfc#^ FITC (fluorescein isothiocyanate) &SV^± 

fcMfi^y h>fA; dTn^'J >*ivft£0. 1 — 5 0 At g/m 1 s^tf>$gg-e-g-t?& 
gfflJ£&&MiBffrtt& 50~500/il /TtJS^rSHiU MTT-3 O^M^ 

[0173] 

5 0~5 0 0 1 U MTT'3 0^i3tbttft5„ 
M^r-^fc*. ifcg^ ^l/-hK:A«!llirilSife^fflJBI«*S*inL/, *U1B&& 

[0 17 4] 
[0 17 5] 
[0 17 6] 



4 8 
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a>&, RT-PCRSffeffl^ItS. 
[0 17 7] 

SB^jsr^-r^^-u i/*-?- f, rf^ir ^ trnwrn^mm^m-t 

&;*y rdf* * l/*^ F£#^tcMv^r ^"-e^S,, 
[0 17 8] 

F "T S m R N A 2: it#tJ& S V^fctffeO $ it £ i £ <Z> T*£ &ttgfci$f3|- £ SfcffT -5 
[0 17 9] 

(3) l^-#-3Ste^£Mv^^?f*SJ:tfM 

mmmmt ©tskic i/sk- # -*^©aM§s tifc d n a s^tr^';* $ 

[0 18 0] 

'M^KI:3-KtSl^0 5' Jtifeffi«W:, flfjUiGemme Walker kits ( 
ClontechftgJ) ^fc^TWaSTr-S tli^l^^MH^ 

o 
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) 

[0181] 

09*. ^D5A7i-3-;i/7tf;i/h7>^7i7-f(CAT), /S 
-8=7*7 h£/#-if (/S - g a 1) , (1 u c) , ?V->Z7JI 

*Uv1z> b^UT^ > (GFP) £ t^TfSS. 

[0 18 2] 

^K^WM^fc^tf l^-*-^*^ F&3»A^-45lS^limfii: btH v^ 
frfcsftril^Mv* *Mtc&, [5] (l) sa«©*^^©/K 

[0 18 3] 

*IM*|Br*:L*t, _LfE C4] ©%©£Mv^r £#T*£S„ 

:Ki?f^tHi/a>M7-A- (G4 1 8 WffiBMS^SO 

^^S^tbfclHISt5|c$:^-r-5^fc : bT^S [Nature, 336, 348 (1988), Ana 
lytical Biochemistry, 214, 77 (1993), Gene Targeting, The Practical Appr 
oach Series, IRL Press (1993)] „ 
[0 18 4] 

[0 18 5] 
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*El/#3.9- ^D-->^m2)S, 16$, 6 6MtCfH«®^&, luctf) 

«-^{ci±, MxJi, HJ^E^SfJ#A-f^-v^a.T;i/i/';-X4»^#Ai:^ 

•j§?tr?£, 81 (1994)tCfa«©;fr&£, GFPO^lZli, Proc. Natl. 

Acad. Sci. USA, 94, 4653 (1997)ia«tf>:£&^S:&lf £ ^ £ £„ 
[0186] 

ti 3i< U ^ y ^ F"£* £ *B An^> & v n $tSli:0tt fettlkfttt & fi§3t ir 
[0 18 7] 

[6] *»«<0DNA, sKU^^F, #L#, U^SMtfflWffiraSJ: 

(1) *i«0DNAtt, iDNAS^n-^LTMV^T, h <5DilS$B> £ h 
E&5fe<Z>HHfl&^ £ [1] (1) £ll«l{CLTMffib£RNA&Co^Ty-lF;y/W 

<DmRNA(D|g^*&ifcgc-r-5^i:tc«fc *;*»9!©3Ky F^M^^ 
[0 18 8] 

(2) ■*«W©^y ^5?^ l/^Ftt, *^ODNA©#M^7>f7-fcl 
RNACo^TRT-PCR [reverse transcription PCR ; PCR Protocols (199 

[0189] 



5 1 



ffi$E#¥ 11-3089773 



*Rf^Z i 1 — 248442 



[0 19 0] 

(3) &$&m<D*V35i? i/rt^Kli, rtu^yn-^i: LTMvnt, thfflffi 

$S-f?J#&C*f LTjn situ ;W:/D jf>f -g— S/g > [Methods in Enzymology, 254, 
419 (1995)] Zfi^ZLiliZj:*). ffi.mftT*<D%imme>tf U K©383K*lljfi 

[0191] 
£ *«f £ to JC^ffi *e& . 

[0 19 2] 

(4) *»DNA?:^D-^tltMK >f J ADN AfC*fLTU"lf>/W 
SE^CDttffl «:ff -5 r £ IC J: y , &*&*(D&&ifimm t. & o T Vn S BTtgtt©$> 

[0 19 3] 

(5) *^©7>ft>X-t>J^^^l/tfK(RNA/DNA)l:MV\ 
^©^U^^ K*r«»'B : f-©*K^*iU< ttmRNAOgfiSrfllilt* 
ifcJCfcU MfcS*, 46, 681 (1991), Bio/Technology, 9 , 358 (1992)] , &3t 
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f 

[0 19 4] 

t^DNA 0>g2#I## 1~7 <Di&mmmt$<DmM L £ 5 ~ 6 0 £ *B*t ift&BB 

DNA©»ra^fH«^&« 5~6 0«Si:ffl«»«!ji6||K^S:llK:bT«tf • 
[0 19 5] 

*|6i0DNA5:^tSgilj:, _LSB [4] <D%i$&me>tfV ^zf^ R©y > 
[0 19 6] 

(6) *»DNA5:MK [2] IB«<Z>#&lC J: y #^t5f ©jtfy K£ 

[0 19 7] 
[0 19 8] 

o 

[0 19 9] 
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(8) %L$£m<Dtfy<zf?-F%:ifLmiiLTm*<\ [3] mm<D^mz£ v*mm 

Iftlctfc m * £ Z> Z. t: &T*& Z> . 
[0 2 0 0] 

&mfe* 2mm<D=Ej ^ n—mm^m^tc^y R^fE l i sa& 125 i 

m -t Z> ta # & ffl v % £ 9 S? * >f A J T v ir >f £ & If « ZL H T? £ £ . 
[0 2 0 1] 

«u #«#gftUTv^fr£^fr«feW'*&;i4:K:«fcy> fttt^cDWSXtt^ 

[0 2 0 2] 

(9) Xmm&tfV F(«fg (JNK3 Xdf^:7*;i/F sKy^^K* 

3 £&CJ: y, T^A-fT-i, /N°-^r>y>^ ^>^>h>^ 

[0 2 0 3] 

^wo^&^-rsBiaitt. -fcffi [4] ©*ig^©^y F©y >^ 
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[0 2 04] 

(10) *mm<Dv >wutmwm. m^mmm^^^mmcD^v^^^m^ 

[0 2 0 5] 
[0 2 0 6] 

mmmi JNK3^tS^ft53jf'J^fK&n- K?-<&cDNA 

(1) 7")^McDNA7-f ^^U-*^0D^D->>fb 

[Nature Medicine, 3, 89 (1997)] $:3-Ft5^cDN 
A 3c, GAL4 DNA^ K^-f F-reie^J^-g-^^ D-n>^y<^ 

#-pAS2-l (Clontechftgi) ©N c o I - B a mH I t>f M:i*ii&(p 
AS2-1-JNK3), iiCG- 1 94 5 (Clontechftgg) {C^ALfc 0 
[0 2 0 7] 

G A L 4 mW-ffi&ik F;* -O ?b=r— F^Sffi^Ifc-g-fr ? n - # _ 

pGADIO V^Xfl&cDNA ^>T^^U- (Clontech*±§g) ±gBpAS2-l 
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[0 2 0 8] 



his#-l?f$&zm-?Z>9u->$:m$llst=. (ntfcsKSJ-TM >r*n-» „ 
#£>*lfc?n->fr£ P GAD 1 O&M&^^X^ FfcEUKLfco 
[0 2 0 9] 

-e©^, _klH^©lC J; S two-hybrid system^ «fc »J , V^^flgjcDNA^^ 
^7';-J: IB^I<Z)^<5 4aS©SJ^cDNA7^y^> h$:JK#bfco 

ij7^JicDNA7>f^7';- (Clontechftg!) # y ^"T S r £ IC «fc y 
, JNK3 ZZLt&T'gZtfV F (J S AP) T*&&, JSAP 

la, JSAPlb, JSAPlc, JSAPld, JSAP3, JSAP4fi 
<ktfJSAP5£zi - Ft57gl0cDNAi'n->Mlfc o 
[0 2 10] 

JSAPla, JSAPlb, JSAPlc, JSAPld, JSAP3fiJ: 
tKJSAP4S:3 - K-TS cDNAtt^cDNAiltltiSllfc^ J S A 
P 5 c D N Aimfi© c D N A bTUl#3 tlfco 

JSAPla, JSAPlb, JSAPlc, JSAPld, JSAP3^fc 
&J SAP4 S3- Ff* cDNAtCtt-fcfl-eTU 3, 9 18bp, 3, 94 5 
bp, 4, 014bp, 4, Ollbp, 1, 293bp, 4, 527bp <Z>>f 
-^'J-T-f>^7l/-A (Jt^T, ORF^WS^) -etl^tl, 13 

0 5j^S, 13 14^1, 1 3 3 7M, 1 3 3 6M, 1 5 0 8^1(07^; 
»»ISfc:2- FkTV*S:ifc##;frofc (@B^JS# 1 ~ 6 ) Q 
[0 2 1 1 ] 

££JSAPla, JSAPlb, JSAPlc, J S A P 1 d 
?ft*©^7>f^'J7>hTfofe. f*, JSAP1 aCfeV\T, 27bp 
©&MB3W»A2*l£%<Z># J S AP 1 b, 3 b p£J:tf 9 3 b p V>MMM¥\ 
tfftAStlfcfcWtf J SAPlc, 93b pODaSBB^Jj^fllAStlfc*)©^ J S 
API d-e$>ofeo 
[0 2 12] 
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m&*>2 o 9#@0ty^i(Z)9^iffl7^;ii3 - K-r&2 7 b p ©dn 
Am&m. j s a p i c (Dmxffiffiit. mm&-% io©2oi#g©-feu 

S:n-Ki-«>3 b p©DNASB3W&cfctf 2 1 9 SB CD A U 2 4 9# 

@cD^;i/#5 ymmZn- Kt§3 l^Scor^ JWt-kn- F^TS 9 3b P ©D 
NA@B^J§p, JSAPldffliAMlt BB#f#-Sfl 1 ©2 1 8#l©;ty >g£ 
S*^2 4 8#gtf>?Vl/#^ 3 1^«©T^ K-rs 9 3 b p 

©DNAgg^ia$^S>So 
[0 2 13] 

j sap i &\&.mz4k&<Dwm ci 9 9 7^3*^^^^ (1 2j?) ] £ 

J S A P 3 (i, human C- terminal -binding protein 1 (C t B P) [EMBO J. , 
17, 5129 (1998)] CD /ft^E D ^1*^5 tlfc. 
[0 2 14] 

J SAP 4 iCteT^ /^gB^rjcfi© 8 7 — 1 2 l#B<3DT^y^^, 341~ 
3 7 3#g®7^;i^l, 6 5 8~6 9O#g07^;i^i, 7 0 0—7 3 
2&g(D7$ ;&?%mziZ^ WD 4 0 -repeatiil^litl^IB^J^B^tlfeo 

. SSfeG-^n-T-^ > (G-protein) £v*ofc, JlBJfil^MISjSlSrffl^^tfJC 
fc#e>*l£ CFEBS Lett., 307, 131 (1994)] „ ft»©HI«J; y JNK3ft» 

J K^S c DNAttS^J##7K:^b&. 7 3 4 b p j: 

4:fc^*ofe. IcDNAtt2 4 4 7^;ij|IS3-KlT^fc (BJ#I# 
^14). 

[0 2 15] 

(2) j S AP©ttK©#*fJCfflv*s«*©jKy K£J:tflKJKy k 

JNK3 JC«^"TSii:Ol?^SJ:ffi"rflJt#Stifc5Ky KJSAP0* 



m§E#¥ 11-308 



#3£ 1 1 — 248442 



[0 2 16] 

1) K#2/>S*y (thioredoxin • S-tag % Jg*T, Trx- S^Hg-T) 

JNKl, J N K 2 , JNK3^c!;t;SEK10cDNAli^ZAPIlV^^Ji 
cDNA7^f^7'J- (Clontech*±$g) «}:»J, MEKK1 c DNAttl ZAPIIV 
9xHicDNA5>f^'J- (Clontechf±§g) J: yfljlfcLfc. 

[0 2 17] 

c — Ra f 1 cDNA&Health Science Research Resources Bank, JapanJi 

-ft© cDNA7^f ^ U - L/ fc. 

th'J>AW®MKK6, p38> ERK2, c-Jun (1-79) £ 
<fctfATF2, V?xHifi*0MEKl, MKK 7 feitf C d c4 2fflcDN 
A?:PCRfe^Mv>Sr iilCj: yStf&Lfc- 
[0 2 18] 

#?)tlfc#^0cDNA?:pET3 2a (Novagen*±§g) ©Trx- SBWfl© 
Tii:#Ab, Trx-S-JNKI, Trx-S-J NK 2, Trx- S - J 
NK3, Trx-S-SEKl, Trx • S-MEKK1, Trx-S-c-R 
af 1, Trx-S-MKK6, Trx-S-p38, Trx-S-ERK2, 
Trx-S-c-Jun, Trx - S-ATF2, Trx - S-MEK 1, Tr 
x • S-MKK7tfciiTr x • S-Cd c 4 2 fc^S^-TS^^ # - £#*f£tg 

[0 2 19] 

-hIE (1) •p»ffbfeJSAPS3-Ft*DNA*fe| i gDNA©»r^, 
ffc^^ #-pET32a (Novagenf±$g) ©T r x • SBS^lOTSISKl^fi^S 
TiaiRIR***^ MCffAU Trx-S-JSAPla, Trx-S-JSA 
Plb, Trx - S-JSAPlc, Trx - S-JSAPld, Trx-S- 
JSAP3, Trx - S-JSAP4, Tr x • S- J SAP5OTt5^ 
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[0 2 2 0] 

J SAP la (115~274T ^ 7 ^^S) : NcoI-BamHI1?->f b 
J SAP la (115— 504T* JW&m : EcoRIjj->f b 
J S A P 1 a (268~486T ^ y ^^tt) : NcoI1*->f b 
J S A P 1 a (486~744T ^ J ' NcoI-BanHI 

J SAP la (744~1194T^ : BamHIif-f h 

J SAP lb (115—283T5 J &3£££) : NcoI-BamHIi^-f b 
JSAPlc (115~306T* J WfeMd : NcoI-BamHI-fr-Y b 
JSAPld (115—305T ^ J WB,Md : McoI-BmjHI^^ b 
J S A P 3 : EcoRI-SalI-»>r b 

JSAP4 (1042~1331T^ lti£3£) : EcoRI-Hindlll^-f h 
J SAP 5 : EcoRIU->f b 

ATF201~1O 7 75;H^i5:n-KtSDNAfeJ:t;ATF2 
©1-1 1 67^ ;^15:3-FtSDNA5:, M^^-pET32a ( 
Novagenfljg) ©Trx • Sffi#f©TSfcKl&S BamH I -Xho_ I , B am H 
I - Xh o I »>f MC-€-*l-?*l#AU Trx • S-ATF2 (1-107T* 7^ 
J») * Trx-S-ATF2 (1-116T $ ^ &W«Lfc. 
[0 2 2 1] 

2) F 1 a g/<-^ KhCDM^sKy^^KSr^-rs^f 

JNK1, JNK2, JNK3, ERK2ifcttp 3 8S3- FtiifiCc 
D N A «rW?L*MM&3B'<* * -pFlag-CMV-2 (KodafcfetJS) ©Flag SH&J©T«6 
tC#^E-T^ N o t I - B a mH 1 1^ b K-frtl-ZtlWA U Fl ag-JNKl 
„ Fl a g - JNK2, Fl a g-JNK3, F 1 a g - E R K 2 * fett F 1 a 

g-p 3 8&$&si-r*'<**--fe#*fls«bfc. 

[0 2 2 2] 

Tfi# 'J ^^f K & 3 - Kt 5 D N A I:, Flag-modified pcDNA3 vecto 
r<DF 1 a g K#I©T«S TffiiWRBP**^ Mc#AU F 1 a g — S 
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EK1, F 1 a g — MK K 6 , Flag — MK K7, Flag —ME Kl, Fl 
ag-MEKKl, Flag-c-Rafl, Flag-Raf-C, Flag 
-MEKK-N, Flag-TAKl S:^^ S'** $ - l>tc 0 
[0 2 2 3] 

SEK1 : Hin dIII- Xba It>fh 



MK K 6 (:£«) : 


Hind 


I I 


I 


-Xb 


a I1M h 


MK K 7 : 


Hind 


I I 


I 


-Xb 


a Iif-f h 


ME K 1 (±^) : 


Hind 


I I 


I 


-Xb 


a Ii*->f h 


MEKK1 (^^R) 


: B a mH I 




E c o 


RVi*->f h 


c — R a f 1 


:) : E c 


o R I 


-Xh 


oIt>fh 



Raf-N (1-32 77^;M) : Eco RI- Eco RV»>f h 
Raf-C (3 1 6-64 87^;^!) : Ec_oRV-Xho It>f h 
MEKK-N (l-64 07^i!lS) : B a m H I - E c o R I -fr>f h 
TAK1 (^) : Eco RI- Xho I^b 

TAK1 (T G F - 0 —activated kinase 1) [Science, 270, 2008 (1995) 
] S:3-Kt6DNAlt ~?VXfflffiffi BAF-B03c DNA^>f ^5U-,J:y«fi 

[0 2 2 4] 

3) GSTtCDtt-^sKy^^ F$:^-r<5^^^-©M^ 

c — J unCDl — 7 97$;t^i&3- KtSDNA&GSTi^^f 
^fr^? # -PGEX-3X (Pharmacia^t^) CD Ba m H I - E c o R I V^t V IZM 
AU GST-c-Jun (1-79) fg^K? # - fcfj^ U£o 
[0 2 2 5] 

^JS3S^#-£fflV^ ffi&tCfcUE. colifcjggjBjfeU GST-c-Ju 
n (1-7 9) &3§3!£l*fco 

3SJg£*lfcG ST-c-Jun (1-79) ^Glutathione sepharose 4B(Pha 
rmac i a*±$g) £ M ^ T »§g b £ . 
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[0 2 2 6] 

JNK3 fen- Ff5 N c o I (^tf-ft) - Bam Hl (¥?ftt) D 

NAIt^^ GSTg6-a-^>/\°^g#§3^/<^^-pGEX-2T (Pharmacia*±$g) (DB_ 
a mH I (^m-fiS) I^MClfAU GST- JNK3^?^-^lbfe 

o 

[0 2 2 7] 

mmm^tz-itm^ nmtz&vE. coiifcjgflHgatu gst-jnk3 

£2B*g£l*fco #B3l£i*fcGST- JNK3 ^Glutathione sepharose 4B(Pharm 
acia tfc»)&MV^T»»(Lfco 

4) S F£(DM&ti<V 1*77 K&^-TS^^^-CDWaS 

TIBjKU F&n- KtSDNASfcttSfDNAOBr^^ 3fc3K'<**- 

S-»odified pcDNA3©S^^fB^!l©T^lC#^-rSTSaf!im^*-9->f MCflPAb 
. S-JSAPla, S-JSAPlaAl, S-JSAPlaA2, S-JS 
APlaA3, S-JSAPlaA4> S-JSAP1 aA5, S-JSAP1 
b, S-JSAPlc, S-JSAPld, S-JSAP3, S-JSAP4, 
S - J S A P 4 (1-754) , S - J S A P 4 (755-1508) % S - J S A P 4 (755 
-1062), S-JSAP4 (1063-1331), S-JSAP4 (1332-1508) 

[0 2 2 8] 

jfA0fc#D'NA®3- K-T&sKU^^ Ffc J:tf##A1ffllRSSlHf->f MiJS* 

J S A P 1 a : Not I ^>f h 

JSAPlaAl (1-10537^ ^MfcJSH) : Notl-Xhol 

JSAPlaA2 (744-1305T ^ y ^?^S) : NotliM f> 

JSAPlaA3 (1054-13057^ J WJ&W) : BmHIIM F 

JSAPlaA4 (343-1053T^ y ^^S) : HindlH-XhoI 

JSAPlaA5 (1-3437 ^ y &$^S) : Hindi II -tf-^ h 
JSAPlb : NotI-9--f h 

JSAPlc : NotljJ-^ h 
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J SAP Id : NotIU->f h 

J S A P 3 : EcoRI-XhoI/Sall 

JSAP4 (^S) : EcoRI-HindHI 
JSAP4 (1-7547^ ;^S) : EcoRI-HindHI 
J S A P 4 (755-15087^ : EcoRI-HindHI 

J S A P 4 (755-1062 7^^*) : EcoRI-HindHI 
J SAP 4 (1063-13317^ : EcoRI-HindHI 

J S A P 4 (1332-1508T ^ J : EcoRI-Hindl 1 1 0 

[0 2 2 9] 

^JSAP5®cDNA (3P:£:R) M^^^-pGADl 0 (Clontech 
*±§g) (PGAL4 ADgBffJ CD TSIs & E c o Rlf^f Hc3fljfr&A;£ (E3 
1, 02, 03) „ 

5) JNKS&Mn^i'^-CDll 

pGEM-3Zf ( + ) (PromegaftSS) SEcoRIT*, GCCAT 
GC©ife»iS?a?:^-rS5ry ^5?^ I/**- KU ^-fcasflllLTself-ligatioii 
£f?V\ pGEM-3Zf ( + ) iC N c o I h&#flllfc^7^^ Fp GE 
M-NCO£f£|gLfco 
[0 2 3 0] 

SpGEM-NCQg) Nco I- B am H I -fr^f MC J N K 3 (:£S) £}fA 
L/, ^/<^^-(pGEM-JNK3)S:^bfe 0 

6) mmfi5lC^^fc$tlfcC d c 4 2 fc^-rs^*-©!!^ 
g#l$lC?£i4ft£*lT^£Cd c42^, g^MMAlZZVCd C42012 

#g©^U S/>fcA'J >lC^it5i £IC£ *J#JgL£: (Cdc42 (G12V 
)) c |Cdc42 (G12V) l:3-KnDNA^ (BamHI 

ZftlftK?*- s-modified P cDNA3(DS^^iB^J(DT^lC#^E-rs 
B am H I - E_c_o R V if >f McSS»&A/£: 0 
[0 2 3 1 ] 

7) mswicts^tstifeMEKK i z^m-rs^? #-omm 

AMEKK 1 (1 1 6 9-14 887* J WM^ B MEKK1 ©truncated fo 
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rm, ia^^lCtgft'fb^tlT^S) c DN A £pEF-BOS vector [Nucl 

eic Acids Res., 18, 5322 (1990)] 0DX_b_a I ^r^ h ^t&^Ththlz., 
[0 2 3 2] 

8) 5XGAL4 -LUCb/K-^-, GAL4-c-Jun, GAL4-E1 

5XGAL4 - LUCI/jK-^-, GAL4 — c — J u n J:tfG A L 4 - E 
1 k l^g^/^^^-liVN-ftltjStratagene^fc^^ilAL/, ffi^fc., 
[0 2 3 3] 

9) R L ( Renilla lucif erase) 13 > h D — Jl/^t? — 

R Ln> hn-;i/^^^-iiPromegat±^e>«lAL. M^fc 0 

10) My c Ft©gfe-^JKU^^ FSr^fS^^^-CDM^ 

J SAP 4 (:£*) feJ:r;jSAP4 (1063 — 1 33 17^; U85S3S) £ 
3- F-T-5 c D N A It-ZrlX^rtl^ 163^^^ # — Myc-modif ied pcDNA3C0M y c $ 
y@B#!<Z>T^lC##-r£ E_c_o R I - N o t I iCffl#j&^ Myc-JSAP4 
(£:R) fcitfMy C-JSAP4 (1063-1331) *lW&-*T%> # - 

[0 2 3 4] 

id His- szt'^zr?- FtKDm&tfy*-??- F^mm-rz'*? *-<Dmm 

TISaKU F£=3- Kt5DNA&, His -S#^£n- -5^^^^ 

^-His-S-modified pcDNA3(Z>H i s - S # #m&J<DTmz&&ir STfHMI^P 
^•9->f MC#AU MAPK-H i s - S, MAPKKK — H is-S, JNK 
1-His-S, JNK2-His-S, JNK3-His-S, ERK2-H 
i s-S. MEKK1— Hi s-SMt5/<^3!-H^^lfe 0 
[0 2 3 5] 

JNK1 CNotK^^D-BamHI DNAffT#3 : EcoRV-BamHI 
JNK 2 CNotI(^?f>f(:)-BamHI DNA»T#] : EcoRV-BamHI 
J N K 3 CNotI (^m-fL)-BamHI (¥»ffc) DNA$t#] : EcoRV 
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E RK 2 [BamHI DNAHrtf] : BamHI 
MEKK1 [Hindi 1 1 DNAffi#] : Hindi 1 1 
[0 2 3 6] 

HJfcM 2 JSAPla, JSAPlb, JSAPlc, JSAPld 

&,nzmM(Dm^mt, JSAPla. JSAPlb, JSAPlc, JS 
API d V>-rtl%I^— "T^o SlCttft^bT J SAP 1 aCD^MSr^b 

fc B &>~F. JSAPla, JSAPlb, JSAP1 cfeilFJ SAP 1 d 
libtJ SAP 1 £iB«Lfc 0 
[0 2 3 7] 

1) y-if>/N>f^U^^-e-^3>JCi:^ JNK3, JSAP1 mRNA© 
Proc. Natl. Acad. Sci.USA, 92, 4972 (1995) JCfBSS tlT V^^^IC^I DT 

[0 2 3 8] 

fi|J-£, 32 Pt'M7^lfcJNK3, JSAP1, /S-actin cDN 

A^D-^$rffiv>Tv^x©jfFiii, urn mm. «m©#M^c 

[0 2 3 9] 

JNK3l«#MWlC^^Be>tVfeo J S AP 1 alCOVNTii, ffi 6 - k b 
0^§$fflJSAPla mRNA#Jg|#MlftlCjie>*lfco 

2) g*tf>MAPKlC*f"r<5 J SAP 1 ©^#^14 £*£-a«£<Z>Mr 
HJgMl (2) THigbfc, S-JSAPla, S-JSAPlb, S-JS 

API etfeBS-JSAPl d fS^**-. fei^Fl ag-JN 

Kl, Fl a g - JNK2, Flag — JNK3, F 1 a g-ERK2^fciiF 
1 a g-p 3 8^3§|/<##-$:COS-7^lCTransIT-LTl (MirusftSg) 

#-E&5feOD3j<y K£ -Affile #§3^S-&feo 

[0 2 4 0] 
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4f 3p 1 1 — 24 8 4 
) 

«*3 4«ria«, mmm^mmmBtp-vmmv. s:/n^>f>7#n-;*(Nov 

agen*±ig):£:S$;&DU S-JSAP1 £<fctf S~ J SAP 1 £ sK U 

#£>*lfcH|JlX®#£SD S-PAGEtMiU ;* I mmobilon-P (Mil 

liporefrgf) (Ch5>^77-lit„ 
[0 2 4 1 ] 

Wi* >zns>&£T$-7U-?}l LTanti-Flag M5 Monoclonal^^: (Kodakfrgi 
) &JSVM?Ji;*#>:/n^>f >^€:ffv^ S&ntffcfcJB^-r SaKU K (Fl 

ag-JNK3) SECLiffi^fA (AmershamftSg) T*nrtg{fcU J SAP 
1 £*£-£nTtBfcMA P K fcsH^fc., 
[0 24 2] 

j&SI££H5 &C^-r o J SAP 1 (i J N K 3 L/x ffi©MAPKfcii^ 

jNK3tojsAP iffi&M*£*siTa>J}mr*Mffi Lfcn 

HlJfeMl (2) ^igggLfc^^**-^^, Trx - SilJSAPl©i 
M^i:©ij!^jK'J^^f KTrx- S-JSAP1 ($T#) ^fSlC^ot, 

e. coii-e^^^ syn^^>T5tfn-^icM^-$-&5?#Lfeo 

[0 2 4 3] 

HifcMl (2) T'M$gLfc^^#-pGEM-JNK3£fflV\ ^ J N K 3 <Z> 35 
SiftMl^^ TNT T7 Quick Coupled Transcription/Translation Syste 

m (Promega*±8<Q K: J: V in vi tro pic «fc »J HISS L fc„ 

JNK3© 35 SSJfiif|g^K;i/#:^, Trx-S-JSAPl (|#t#) 
£^«?&A C 5 0 mM Tris-HCl (pH7. 5), 150 mM N a C 1 
, 0. 5% NP-40) *f»T?ffi-&U 4TCT?2I$H, *:i-:7&ta*E3*fc# 

[0 2 4 4] 

^AT'3»U #P>^fe^tll:SDS-PAGETMil 
, t-h7^^77-f- (autoradiography) Kl J: U jjpHf bfc. 

JNK3tffiJSAPl©^iltlt 115 — 2 74 (J SAP 
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la), 115 — 283 (JSAPlb) , 115 — 306 (JSAPlc) , 

1 15 — 305 (JSAPld) f @<Z)75 J Z. £ tffrfr 

[0 2 4 5] 

J SAP 1 aX'<D^^m6lZmLt^ 0 J SAP 1 a *ei±|§^flB«tt 1 15 — 

2 7 4ta075 ;iiit^ofc 0 

3) JNK3{:<t5JSAPlffl'J>Sftt, g-U >BMtJ:S JNK3©^|g 

JNK3£©JSAP 1 TIB©J:e)lCproline-directed ser 

ine/threonine kinase{C £3 U >Stft&gtt& nribttO^^X — 
^Ef So 

[0 2 4 6] 

JSAPla: 234, 244, 2 5 5f g©75;t^i 
JSAPlb: 24 3, 2 5 3, 2 64#S®7^;i^i 
JSAPlc: 266, 276, 2 8 7#a©7^;iM 
JSAPld:265, 275, 2 8 6S@07^;tM 
_LgBV >mtt£^tt££f£/££*l<5mm£-£tf J SAP^HTr x - St© 
m&tfV F, Trx-S-JSAPla (1 1 5-2747^; 

, Trx-S-JSAPlb (1 1 5-2 8 375; , T r x • S - J 

SAPlc (1 1 5-3 067^; Wt&.£) > Trx-S-JSAPld (11 
5-3 0 57$;«Sl) &HSSM1 (2) iC&o THIS bfc, 
[0 2 4 7] 

HifeMl (2) TIfc4§b£F 1 a g-JNK3»^-^J:atAMEKK 
HS?!^?*-*:. &§V^£F 1 a g - J N K 3 ftm^V * £ C O S - 7 

jjfflJBSlCTransIT-LTl (Mirusfcfcgg) SrM^T h7>X7x^i/3> tCO 
S - 7*Bjfifci&#U ^ALW^ ^-fi5K©3KU K&-j®4£K3!g!£ 

[0 2 4 8] 

3 4mtf, *«Iifi%aHfi!J[Bttfe»»L, ^nf>f>G7^n-^ (pr 
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otein-G-agarose) iC^Jtft bfcanti-Flag 115^ J 9 U —Tfrififo (Kodak*±|g) 
^^TFlag-JNK3HW^fc 0 

#e>tlfe JNK3^S^li^ttft$tife JNK3 il. S^Df>f>7^D-^ 
iC^^-S-Brfc, _hSE*eg|$gLfcT r x-S-JSAPla (1 1 5-2747^ 
J m^&) , Trx-S-JSAPlb (1 15-2837^7 SJSS) > T r 
x-S-JSAPlc (115-30 6 7^;g!ii) SfcfciiT rx-S-JS 
APld (115-30 5 7^;g?^i) &MV\ Cell, 76, 1025 (1994)lCiB 
^StlTV^^&lClpCT, 32 PTSclJ^^;i/Stl^ATP ([ T J2 P]ATP 

ST-c-Jun (l-7975;i^i) LTM^fc [EMBO. J., 15 

, 2760 (1996)] „ 
[0 2 4 9] 

tSJSt?:SDS-PAGET«t. h 9 2?*$^ 7 -f - IC J: U »«f L 

fee 



[0 2 5 0] 

J SAP 1 K:feV^TU>Bftffc&SWTV>«RriBtt(Z)*-5_tffiK:jo<Lfc^l/* — 
-ttl'iPtlT ^~>a«^> t-/t-77^>^PCR^ (overlappin 
g PCR ; Current Protocols in Molecular Biology (John Wiley & Sons, Inc., 
New York, 1989) ] iC «fcS»fiM5JSa&3ejSK: J: ySESIU SESIS-ttfeSEsKU 
^Kfc^ifcMl (2) ©^26K:fllCt»3SS^ Jfc#Lfc„ 
[0 2 5 1] 

BtfdUfcjKU FWT~T- 3 ttJeTFCDat ».;•£*«. 

(i)Trx-S-JSAPla (115-2747^7 8Kft£M0 
WT : 79n>3S£«^©«8lfcl, 

T-0:2 34, 24 4, 2 5 5 # g £ 7 9 - >*»tCg£g 
T-l : 244, 2 5 5 #@ £7^->^«lC«& 
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T-2: 2 3 4, 2 5 5#II:77->JlStCtI 
T-3:2 3 4, 2 4 4 #g & 75->3g*lCgg| 

(ii) T rx-S-JSAPlb (115-28 3 7^7^«fl^) 
WT : T^->^*^©e^l^L, 

T-0: 24 3, 2 5 3, 2 6 4 #g $:T^->^*lcSm 
T-l : 2 5 3, 2 6 4#@£75->^«&Ctt#l 
T-2: 24 3, 2 6 4 #S £7 5^>a*k:egl 
T-3:2 4 3, 2 5 3S@$:77-^ii:Ii 

(iii) T rx-S-JSAPlc (115-30 6 7^;i^I«H) 
WT : 75 — >3SaS^©«8lfc b 

T-0: 2 6 6, 2 7 6, 2 8 7#g £ 75->^SlCgg| 
T-l: 2 7 6, 2 8 7#B£75^>^»lCttg| 
T-2: 2 6 6, 2 8 7 #g S:T^->^«tCgg| 
T-3: 2 6 6, 2 7 6 §g £75->^SlCg$| 

(iv) Tr x-S-JSAPld (1 1 5-30 57^ /ijlSIH) 

wt : T^-ismm^&m&t&is 

T- 0: 2 6 5, 2 7 5, 2 8 6 #g £75->^SlCgg| 
T-l: 2 7 5, 2 8 6 #@ &75->^*lCfig| 
T-2: 2 6 5, 2 8 6f @5:77->^ii:fii 
T-3 : 2 6 5, 2 7 5 #S £75^>^SlCgg| 

[0 2 5 2] 

Trx-S-JSAPla tC 33 # £ £ 0 7 IC*^,, 

T r x • S-JSAP1 a — dVA-Ttlt), U VX-y*. 
±X 75- >lCg|& L/ fcT - 0©*U >SMt#3*«>£>*l'** (S7©l/->5) , 
WT£J:0!|fi©77->fiift (T-l— 3) !4itU>»ftSnfe (0701/ 
->6~8) „ 

[0 2 5 3] 

JlgBT'U :/^ft&^tt&fro£_hfBT- 0, Flag — JNK3, AMEKK 
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P 1 9|HflS"e^^$^ anti-Flag M5 monoclonaljftft (KodakfrgJ) 
[0 2 5 4] 

^©^5:, ±8BT?y ^BMtfcgttSifc^SftfcWT, Flag-JN 
K3, AMEKK 1 £/g^T*TW WlfifeSfe^bfc. 

J SAP 1 a-V&Hg^&m&Km-t. 

J S AP 1 V^tltCfc^TtK T- 0 £/§^fci§1=HCte, JNK3SIMI: 
[0 2 5 5] 

7?JSAP l^C^LTV^feJNK3^J SAP 1 <fc»;fl¥HU tKft^fc^ffT 

4) l^CMAPKK, MAPKKKtJSAPltO^ 
mmmi (2) MbfeS-JSAPl (-£;R) IBSI'***-, MAPKK 
S EK 1 (MKK4) ©Fl a giK^sKU KF1 ag — SEK1CD 

M^^^-fcitfAMEKK 1 5&3C^* # -<Z> 3 SifCD^ # &£VM±S 
-J SAP 1 m^^-fcitJtF 1 a 

S^©/^ir^-S:CO S - 7 #ffllJ^CTransIT-LTl (Mirusftgl) £fflV»T h ^ >X 
[0 2 5 6] 

3 4^tf, mm^mmWLBfpvmm^^. S-protein agarose (Novagen 
£t$g)&MV\ S- J SAP l;JSJ:tfS- J SAP 1 V K& 

[0 2 5 7] 

#e>*l£IIJJ&M#£SDS-PAGET-MII§U ;* >y l^>I«»obilon-P (Mil 
lipore*±$g) tC h7>^77 - t, anti-Flag M5 monoclonalifrflc (Kodakftfg) 
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&zfU-Zf£:LX. Fl ag-SEKUECL^^fA (Amershaa4±$g) 

££JH£0 9 „ AMEKKl{C«fcotSEKl ^ttft^tlt^lC, J 

SAPUC^I^tlfc (E9©l/->2fcJ:tf 3) „ AMEKK 1 IC «fc <5 
SEKlCSftftit U >^L£*li£&fl;£*lfcS EK 1 SrSSft-rs^y fn- 
•f-frlfLib (NEB*t$g) $:fflv^]fe^x^^>^^'yr>f >^ICJ: U fltlgbfc,, 
[0 2 5 8] 

±sar*#e>ti^^$:S{c, jsapup®, s ek i^m^icov>t, _t 

ffi£l^<z>:#S;-e8¥#rL£„ BP"^ S - J S A P 1 Oi>!r ^1 1 

, -etl^tli: F 1 ag-SEKl £©^£il^fc 0 

J SAP 1 afi^(D^^Mf^:S:MV^T#^tlfe^S:0 9©^~>4~8^C 
^-T 0 J SAP 1 a(Z)^F L (1 - 1 3 0 5 , XSc^MffcA 2(744 

- 1 3 0 bmgZmtZ) £<l:tf*$c^M#A 3 (1054-130 53g*£^ 
fS) CSEKltti^fSril^tfe^ (09©l/->5, 7, 8), ft^c 

9 6) o 

[0 2 5 9] 

JBUl© J SAP 1 a(DC^^W©l 054 — 1305 /^^^ 

iCSEKl^tS^t^ofc. 
t©MAPKK©J SAP 1 a^s^^-^lCoVAT^I^iKD^^^^^f bfeo 

S&mfcH l o ££#0 1 l tc^-r 0 

[0 2 6 0] 

MKK7 ( JNK^g&CDffSODMAPKK) tiS EK 1 hl^iC J S AP 1 a© 
C5fc3gtf)l 0 54 - 1 3 0 SSSKHS'&Ufc (010) „ ERKSfclip 3 8^ 
g&CDMA PKKtfeSMEK 1, MKK6%JSAPla iCg^Lfe. (01 1 ) 

o 

[0 2 6 1] 

mmmi (2) WbfcS-JSAPla FL, ^MM#A 1 ( 

1-I 0 5 37$;i^i&tt5) ^ ££W:A4 (34 3-1 0 5 375 
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^gSr^^S) (D$&ms<9 ^J:t;MAPKKKtfe6MEKK 1 ©NpfcSg 

gP#fB#j3tf 'J^^K (MEKK1-N; 1-64 075; SM$£) fcFl a g 
^fcCDlB^sKy KF 1 a g-MEKK-N0W^^-^COS-7 

jjfflflSJCTransIT-LTl (Mirus*±$g) £ffl V>T h 9 >^ Z7 jc 2 */ 3 V Lfc|fe> tCO 
S- 7jjM£Jg#U ^Abfe^^^-fi^sKU 3ftttK:$&9I3 

[0 2 6 2] 

JlfBlCjfcV^T, ^©MEKK 1 ©CO S - 7 jfflMT*a>&^tt#M&M£fr o 
*^(CfeV^tttMEKK 1 ©»#BJ#|T*&SMEKK 1 - N&ffiV^fe,, 
2lC^-To MEKK-NttJSAPlaCFL, A 1, A 4 V^*f*l 
fc^Lfc. A 4 lZffi£?LfcZ.H J: »K MEKK-NttJ SAPla®343 

-1 0 5375 ;m^*Sic*§-^-rsi:#x.e>tifco 

[0 2 6 3] 

ME KK 1 ©N*»M©M^ttS3K'J ^^f K&flJv* 
TffW *^y^^ K««JtaBN5|cSg«P^©1!g«*e J SAP 1 afc*g-&b*!V* 
i££?SIgbfc 0 

MEKK1H r£S JSAP1 ai'JtiJSAPl aAl (1-1 0 5375 
JC, ±»;»8lfttttT?*g-&bT^S (012©l/->3) 3ilJ:*J, Jb 
IB-eS E K 1 ©M^SP&^X-^tlfc J SAP 1 a fflC^© 1054-130 
5^S«. MEKK 1 ®^$:|Ja*-r-5^ffl©fe'5nrigtt^feSo 
[0 2 6 4] 

£MC, MAPKIK©9^, ERKg^(CH#btV\SMAPKKKT^S 
, c-RafUJSAPl t CiB^lCo^Tl^fc. 

mSfifl (2) tMbfcc-Ra f l®N;Mgfl!Hg« (l-3 2775;i 
&£) *fc»C*««I«« (316-64875 J =fe F 1 a K 

F 1 ag-Raf-N^fettFl a g-R a £ -C fc^^S^* # 
-fe<fctJf^Jt«l (2) t'HilfeS-JSAPl^O^^^-^COS 
- 7$H8&CTransIT-LTl (MirusttJ?) l:M^T h7>^7x^S/a>bfct, ^ 

co s- imi&zmmis. mALt^^? $ -mrnoxv k&— atticas 
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[0 2 6 5] 

JliaiCfc^T, ±-&(Dc-R af 10COS- 7 ifflJ^T*CD2g3Ui#SlC{£;fr o 
#H^lCfc^T&c ~ R a f 1 ©3P#ie#i-£&£R a f -Nfc^tfR a 
f -CfcEV^. 

1 3 IC^-To Raf-CttJSAPl (@130l/->4) £*£-&b 
R a f -N&8g-&b&;fro£: (0130l/->2) „ Raf-CCD 
Sg^5RH4«MEKK 1 CDglfnffi.J: y(B3^ofe (013OU->4, 6) . 
[0 2 6 6] 

JgU:*^ JNK3TO:l^t5, MAPKKK (MEKK1) , MAPK ( 
SEK 1, MKK7) , MAPK (JNK3) OJ SAP 1 ©jjg^M^cteSV 1 * IZ 

J SAP 1 alCfc^T, MEKK 1 \ZM^ 3 4 3-1 0 537^ 

S E K 1, MKK 7 iZM-t^U^Mmt 1054-130 5 
JNK3C»t*fi^I*ttl 1 5-2 7 4iSI^Sofe. 
[0 2 6 7] 

J SAP lttO-f bT^4t^&*ife. n>f £/>^>y 

^-||^£jgjftbT^<&D>r J S AP 1 cf^T ^ 7 M2#l## €: JSA 

JSAPla : 3 9 2, 399, 406, 413, 420, 427 

JSAPlb:401, 408, 415, 422, 429, 436 

JSAPlc:424, 431, 438, 445, 452, 459 

JSAPld:423, 430, 437, 444, 451, 458 

m IB b T v > « £ # x. h *i . 

[0 2 6 8] 

5) i//jf-#-:^£JBVNfc j sap l cd J nk 3 3g{&castt£:*af^ 7*;i/K# 
> A 9 m. £ b T C7>migfl?#f 

^« j sap i ©itin^^ac <fc & j nk 3m&<Dm&ftizmvrMffi bfc 0 
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JSAPla£iti:jNK3 £ % £ =b IT X/* J << >^&C<fc o T 

3Mfc£-fr£:P 1 9jjfflflglC, 5XGAL4-LUCl/3K-^-%3|/<^^- (Stra 
tagenettig) . GAL4-c-Ju nfg^? # - ( c - J u nfgffifl: >f > 
£-£tfl -2 2 3J», Stratagenefta?) £ J: R L =z > h D -JVK 9 # - (Pr 
omega*±§g) £^AL£o 
[0 2 6 9] 

^P19jfflfl&lC, ^S-JSAPla-FLW^^-, S-JSAP1 
a-A5 (1 -3 4 3^*) HS^* # -£ fcte®mift&C?£tt4t StlT 

V\SS-Cdc42 (G12V) ^^-SlAUc. 

tPl 9ffljB&«3tU ^ALife#^^^-fi3ft©3j<y s<zf?- K&-aM£»C» 

[0 2 7 0] 

*g«2 4B#im^&C;W>:7 3:^-1f?gtt£M5tU GAL4-c-Ju n«^*g 
14, BP^ JNK 3m&Z&&>t~ 0 ;Vi/yaL^-l£m&a>1®MmZ. RLM7 
a: ^ - ifOfSft ffi^ftlE L T £ „ 

jj£JH£01 4 IC^„ 
[0 2 7 1] 

Cdc42 (G12V) ttJNK3?Stt^±#$^ ifcJSAPl a (DMffl 
$S3!teCdc4 2 (G12V) tmnmz JNK3«ttS:±#$^fc 0 

Cdc42 (G12V) S AP 1 a £ l^tC * 

fr^n&m&m&umtomz j n k 3f£&*±&z-&t=. B 

[0 2 7 2] 

3*UC*fU JNK3^ItmJSAPla-A5 (1-34 37^ 
W.nm tCdc42 (G12V) «:HI*JC»^S JNK3?Sttii 

±M£nU(D^m^. £MJ SAP 1 (Dmfflmmz^ZE RKi?&A0ii$: 

[0 2 7 3] 

^r>^tCj:oT^-fb$-ti:^:P 1 9ffiC. 5XGAL4-LUCI//K- 
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^-Sg^**-, GAL4— Elkl (Elkl?SftftK^>f>l:^t{3 0 7 

-4 2 i?%m »^^-^it) t RLn>hn-Mi'^-5:IAlfc 0 

IP1 9HHflgiC, S-JSAP1 a-FL (^IJ SAP 1 a) ftm.'*?*- 
J3J:^J ^ /*fe^i'E^^iC^ffi^t$tlTV^SAR a f 1 CMol. Cell. Biol., 9, 6 
39 (1989)3 CDF 1 a g/KU^^F (Flag-ARafl) ^S^?*-*: 

[0 2 7 4] 

mmz 4mmm^jvt/y^^~ifmn^m^^. gal 4 -e i k mg^stt 

[0 2 7 5] 

J SAP 1 a<Z)jgf©^tt. ERK?Stt5:lftSZ:i:^f.*t*ofe 0 
J SAP 1 »JNK3i%lC#4fSMAKPKKK, MAPKKiSJctFJ N 

[0 2 7 6] 

6) JNK3ICJ:S J SAP 1 (D V yWiftZmm-tZmmMltX * U if-* 

JNK3(D'J >iftSIilltffl^S, J SAP 1 a<DT$;mm&}l 14- 
2 7 4 lZffi%-tZ>m&*>rt?K (JNK3^m fc<fctF3o0U>ift$ 
tlSTh r3^£^t0 £ G S T >/\°?fl £J£*T©<fc 3 ICWWUfeo 

[0 2 7 7] 

J SAP 1 a#»PCR^7>f7-tLt, m&m^l 5T*^$tl<5i^« 
mPiZm-tZ?*-?- F:79>f^-;J3J:tfIB*J## 1 6^3;ft£ikMe?!I£ 
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7* -17- F^-fV-tiu SB^!J## 1 T^$ti-5i^*iB^JS:^t-S J SAP 
1 al:3-KtecDNA0ME?!l4 4 6—4 6 4 ©M^lC*a^i-£^MH#J 
(Pitta IC E c o RVggKg^|fe»Abfcjfeag^Ife^-r&- 
[0 2 7 8] 

U/t-lfc^WV-Mu BB#J##1 -e^^tiSiSSiBJa?:^^^ J S AP 1 a 
£ =2 — F"t£> c DN A©JKMB#I9 0 9~9 2 8 (DW&OtfUffiWtPilZlg^-t&m. 

*AbfclttBi#l«:#'f 
[0 2 7 9] 

^ 2«£©:/9>fV-«:MV\ HJfeMl ffl (2) T*MMlsfri£& J S AP 

1 a &-^tf5§^y^X^ Kp E T 3 2 a Sr^^^l^- F t. bTKOD DNA polymera 
se(Toyobo*±$g) IC <fc U P C RRfo £ Thermal cycler 450(^ttg) IC <fc *j o 

[0 2 8 0] 

J»*B.bfc J SAP 1 a c DNAWtf &7#n-;*^/l/«j5*l&lC J: »J^Jgb 
, ^^T>i$:Qiaex II DNA Extraction Kit(Qiagen#:§g) IC J: U Mffi Lfeo 

IPMfctC, flggaaR E co RI^ Eco RVTfffiWfbfcpBliiescript II KS~tf)D 

^ [0 2 8 1] 

#?>tlfett:^^©pBluescript II KS~(E> DNA Jlf/t t J SAP 1 a DNA| 
DNA ligation Kit(£tfc») &ffi 1 6 XIX* 1 igationMjSfcfi 1 & "5 d H K 
«fc»K JilSU pBluescript II KS'CJSAPl a DNA||^5:jfAbfc^7 
X'KpRHIOOI 
[0 2 8 2] 

ipRHlOOl TIL coli©n>tf-x> FIHIfcS: RlL co 

u&Tyvs/v v&Sfci&bfcL Bm^zfu- h ibv^hy 1%, m-&^** 

0. 5%, NaCl 1%) T?— Bfe^#Lfcc 

3itlfenn--i:U#^tlfeE. colifc 2ml ©T>tf S/ U > fcSfo&tlbfcT B 
igifc [hU^h> 1 2 g, 2 4 g, ?VlZU-fl/ 4 m 11C 9 0 0 
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mlO^KSriDx. h * U 6 0riC#£P^ iflfelOOml 

U >lfc*y ^A^M (0. 17M KH 2 P0 4 , 0. 7 2MK 2 HP0 4 ) *WjB 
b^ig^] U StEi colii: y P RH1001 ?:i{f}l/fe. 

[0 2 8 3] 

ipRHlOOl £ E c o R I fcEco_RV«U ff&tlfcDNAK^ 

*&M2#j£&5£-r£3t&cj:y, jsapi a &=z- K-rsfcass^a*:— 

Zl£S:5iiSb£o 

E c o R I h E c o RVt'^lfcpRH 10 0 1 ©DNA»}jt$:7^n-^ 
^/I/«£tfM»lCj:y#ieU ^»T^S:Qiaex II DNA Extraction Kit(Qiagentfc$g 

) icj: y#jffibfc„ 

[0 2 8 4] 

nmz. flfl|»»3REc_o R I H S m a I T^Ht b fcpGEX-3X(Pharmacia^:^) 
©DNA^5:i{i}lfe. 

&&*lfcllttMK©pGEX-3X©DN A#T#£ P RH 1 0 0 1 fflDNA^I:, DNA 
ligation Kit 1 6 TC*C ligation^ ? 3 H K <fc y , & 

JgU pBluescript II KS~JC J SAP 1 a DNA^S:iALt^7X$ Kp 
RH 1 0 0 3 £5t#b£ 0 
[0 2 8 5] 

ipRHlOO 3T*1L coli©zi>tr-^> hj&fflflS?: — ^IL co 

3B*lfc3D— - J: yfc&tlfcE^ coli£ 2ml ©7 > If 5/ U > SrSsfltJ b T B 
«ifi*TM8#U RE. coli J: »JpRH1 0 0 3 l:i{i}Lfc 0 
[0 2 8 6] 

pRH1 003ttGST-JSAP li^^>;^I$:n-KtSDNAi^ 

_LfSp RH 1 0 0 3 Sr^i-SE^ coli £ 2 0ml ©7 y if is V y b T 

BJgfifi^ 3 Iftt&i&aibfc. 
[0 2 8 7] 

#e>ftfcig#?££, 4 4 0ml ©7 > KTJ/ U > SrSRiDbfeT B«iftJC*anb. 
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2 5 1CT* 5 B|F|§fig^3g, M^#M{Cisopropyl-b-D-thiogalactopyranoside(IPTG 

#e>tife«pn*«fcy. as^«tc«i:yii#s:iiiJRLfe. o. i mg 

[0 2 8 8] 

2 00/11010% N-lauroylsarcosine&^nx., SWMS&SHI £ 

m^tit=.m^mm &ioo,ooo x g , 4^©^#^ii$is3§>e,vfriiu mm 

[0 2 8 9] 

^^BJBSSBI^J: U , J^T^^^TGlutathione sepharose 4B(Pharmacia^t^) 

zm^x. gst- j s ap lm&z^/wwmmvfr. 

W Glutathione sepharose 4Bjg#:<Z>>f ;i/ 5 m 1 £ -ft*? i*S§#), 0. 1%N 
-lauroylsarcosine£^&0b£P B ST^fg-ft L£o ^¥f§ft ^^Glutathione s 
epharose 4Bffi#lCGST- J SAP 1 Ift^* * ft S: IR* U 3 0 m 1 ©N-l 
auroylsarcosine£§s#DLfcPB ST«, 2 0ml©MitI ( 5 mMjg 
^Mglutathione&^fctfO. 1 % N-lauroylsarcosine£^#nb£ P B S ) T*GS 
T- J S AP lfl&£-#>/^«£?§ffit,fc 0 ftffit&PB SfC;*fl,T3§#rU 
»§g3*i£GST- J SAPli6^>;^IMI:tfb^ 
[0 2 9 0] 

StffRGST - J SAP lgfcli?#>/^ 8 OTCtMtSrt*^ 

AMEKK1, J N K 3 i^fift J N K 3 ^gTCJ: ^ CIl, Jfc#L£ 

o 

COS- 6 0 mm:/ 1/- MC2-5 x 10 5 cells/ml DM 

[0 2 9 1] 

9 fi 1 COFuGene 6 transfection reagent (F.Hoffmann-La Roche^tgg) £ 3 0 
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0 fi 1 <Z)OPTI-MEM(Gibco BRL, Life Techno logies*±§g) \Z.M?L. %t>ftt=.&WL 
IC, MMMKO (2) t'ilbfcAMEKKl & 3-KncDNAJiAbfe 
^^^^-0. 1 — 0. 5/ig^ilF/tfc»JNK3$:3-FtScDNA 
fc^AbfclS^**-^ 5-4. 9 fi g&mtiQl;. 15^^2&T^gbfe 

[0 2 9 2] 

mbnfcm&m*. ±iH^#cos-7m^3^-roinx.»^o< yiis^c 

tfc, RUMS & 3 0-4 OBfrWJSflll/fc. 

^M&SrX^ l/>f /N'-^HUKU 1 0ml (DP B SWlfc. 

mzfrfeco s- 7 nuasjci mi (Dmmmmmmm cs o mM he pes/ 

NaOH(pH7. 6). 1 5 0 mM N a C 1 , 0. 3%(V/V) Nonidet P- 
40, 2 0 mM MgCl 2 , 1 mM ethyl eneglycol bis( $ -aminoether)-N, N, N 
N' -tetraacetic acid (EGTA), 2 0 mM /8 -glycerophophate, 1 0 mM 
NagVO^, 1 0 mM N a F, 4 0/tg/ml phenylmethylsulfonyl fluori 
de (PMSF), l#g/ml pepstatin A, 1 a g /m 1 leupeptin, 1 (i g 
/ml chymostatin, 2 mM dithiothreitol (D TT)] *.M%-. jM&i&^L 

[0 2 9 3] 

&&ftfeffiJ£tttttt&. 20,000 x g, 4iC0Mt*iMiU 
Lfco AMEKK 1 fcn- Ki"« c D N A £#A # -^Afi5fe©i&ffi 

MW±UAMEKK lfiMilbt, JNK3 £=r- KtScDNA 

liAifcM^^^ -mAm&<Dmmffimm(D±mz jnk3 fipx^^ it 

„ AMEKK 1 , J NK 3 £ n - F-TS c DNA£^AL£ 2 aS©^^^* 

-iA**©Mii0±i^mb j n k 3 mmmmt. ut jg^fc. 

[0 2 9 4] 

j^tic, muNKstcisj sap KDvymik^mM-t&mmmoy^v 

J NK 3 ICfcS J S AP 1 ©U >g|ft}±, tS^bJNK3, [r- 33 ?] 
— ATP (74 TBq/mmol, New England Nuclearf±§g) , ^.t^GST-J SAP 
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1 Zm^fci%g.temm&T*fcm&, GST-JSAP ls\<D 33 P (DftLViLfcmM 
[0 2 9 5] 

9 6 ViifrzfU- h(Coming^) (D&VjlMZ, 'J C 

3 fiM [r— 33 P]— ATP ( 2 8 k B q /m 1 ) ., 2. 3 /*M GST-JSA 
PI, 2 0 mM MgCl,, 2 0 mM £ —glycerophosphate, 2 0 mM p-nitr 
ophenylphophate, 1 mM Na 3 V0 4 , 1 mM NaF, 2 mM DTT, 1%D 

mso ££tti%DMso£^tm^bi^y> ±m^mm^t^sm 
m<z>&m&Wi<D^irtifr mv&<o* v v - yfttzitm&it jnk3 mm&m 

£JSV^£) , 50mM HEPES/NaOH (pH7. 6) ] &100/ilfo 
ill*., 3 01CT? 1 0-3 O^SJcSbfco 
[0 2 9 6 ] 

jfcfi^, 1 0 0 it 1 ©x^y-;i/$:^^{c^inbTMJSS:#ihL, GST 
- J SAP 1 ££fc^3i£fc 0 

ttfcKS:7>f ;i/#-*^f h^-^X*- (Packard^) ^ n - :7 - ^ 
lx- hGF/B(Packard^±Sg) _fcT?5$ftU WMZl£fr 0 
[0 2 9 7] 

m^l^- h£PB ST?3[UJ£U:8fc^U mM®.. S/^^-^-T'&SMicros 
cint-20(Packard^tSg) 40^1 £8$;&nb> TopCount-HTS (Packard^: Jg) 

CJ:y»»iStt&aHeb&. 

*£B£«:i&l^tCji*bfc. 
[0 2 9 8] 
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Hi cos-7«ia5GST-jsAPi©yyH{b 



* i 



y >-^tfStt(pmolAng/miii) 



2 3 



AMEKK1 
J NK3 
fSmt J N K 3 



2 6 



3 7 



9 7 8 



GST-JSAPltt, _hfa3Uc£V^, 7,9 U~ — ^^ffl^jS^lC^tt^ J 
[0 2 9 9] 

„ J NK 3 (CiS J SAP 1 >m'fb§:IS«-rSlS*m?:^^lCX^ y-- 
[0 3 0 0] 

JiiatSttfl: J n k 3 iStttt; jnk3 $:Mts^T'S.sr t 

Jiia-CWSSLfcAMEKK 1»SR»«, J N K 3 J: iStt-ffc J N K 

3 ffiljSIK-etl-ftl* 1 0 ft g (illtl/T) $:ffi^TSDS-PAGE5:ft 
&l&3;h,fc#£>^#SCS:*>:7l/>Hybond-ECL (Amersham-Pharmacia Bio 
tecfcH:J8)iC h7>^77- Lfeo 
[0 3 0 1] 

£ <fc &ZfU — Zft. LT anti-active JNK polyclonal#t;fls;(Prome 
ga£t§g)fe J; anti-Flag M2 monoclonal^flc(Sigma$tfgg) V\ ?x;*#>:/ 
□ 5^ >y£f?fco£ 0 ft&ttttffiftfftt (lOOmM Tri s/HC 1 (pH 
9 . 5 ) , 10 0 mM N a C 1 > 5 mM M g C 1 «, 0 . 3 3 m g /m 1 nitro 
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• 



blue tetrazolium (NBT) , 0. 1 7mg/ml 5-bromo-4-chloro-3-indoyl 
phosphate (BCI P) , p-toluidine salt) £M V^T^f &o £ 0 SS5I&01 6 

[0 3 0 2] 

tsmt j n k 3 mmmttLG>&K. v >wak&tifcm&it jnk3 <DAy F^mm 

(01 6-A©l^->2) . JNK3iiMfCSJNK3^>;t^I© 
A> (01 6 -B(DU-y 3) , JNK3CDU >^btCj:S7l> K 

i/Vh (01 6-B©b->2 J3J:^3) #«iR[3*ifc 0 

[0 3 0 3] 

J:ffiT?*^34xfc:** U U>iMfc£jS©iS«ATP;l3«fc 
t^GST— J SAP 1 ffiKmll, #*jRj£Jfc£3&Are £tlfb^iffi2 1 * 

miEmm ^huriz>*- 1 9 8 7iH*<5D^jcmcTmffib^c 

ATP, GST-JSAP1 hfeJCMichaelis-IentenSCDSiSC— S/S*JJeftlltr 
Lineweaver-Burk plotj; y, ATP, GST- J SAP 10KmI» 
**l-e*U 6. 3ittM, 0. 4 8/iMT'feSii:^ot 
[0 3 0 4] 

JSAP30JNK3A©^ 
HJSM1 (2) T»*ffl/feS-JSAP3 »S^*-fe,l:t)tFla 
g - J N K 3 g^t? % -5:COS-7 jfiff/fifcZTransIT-LTl (Mirusfrjg) feffl V^ 
Th5>^7i^J/a>lfet, ICO S- 7jfflflg£Jg#U iAbfc^^^ 

[0 3 0 5] 

**3 4Hia(ft, «ifflJ!fifclMffi*BcpT?*jBU S^D^-f>T^n-X$:^ 
DHL/, S-JSAP3feJ;0S-JSAP3 ^M^^S jtfU KSrttftS-fr 

#&*1&0JRW#«:SD S-PAGETfJKWU * >^^>Immobilon-P (Mil 
[0 3 0 6] 

^^l/^^JctK^n-^il UTanti-Flag M5 monoclonalfttflt (Kodak*±§g 
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ag-JNK3) ^ECL^fil^f^ (Amersham*±§g) ^BT^fcb^c 
[0 3 0 7] 

J S A P 3 it J NK3*£-£-r£3i:aMiiSg$*l£ (01 7©W->2) „ 
J!^T©^T% J SAP30iWATF2 A T F 2^M 

H^Ml (2) tCfE^©#&lC*HCT, J SAP 3 fcfeSjtfy^f-K) , T 
r x • S, Trx-S-ATF2 (T^ JWt9%M 1 -107) fiil^Trx-S 
— A T F 2 (T^ y^*l - 116) IBtesKy^^K&E. col i-e3g^£-fr 

[0 3 0 8] 

(2) T'MlfcS - J SAP3 »^-5:^lt, 
S - J S A P 3 <D 35 SttMffe^ TNT T7 Quick Coupled Transcription 
/Translation System (Promega£fc§g) jc<i:*jin vitro gBgRtC £ UMjgbfco 
[0 3 0 9] 

#e>tlfe J S AP 30 35 SS(|*|g^^;i/«:i:, Trx-S, Trx-S-AT 
F 2 (T ^ J 1-107), Trx-S-ATF2 (T J 1-1 

16) ^tlfH&ilitAtJiT^l, 4TCT?2I$I8U ^ ^ - 

[0 3 10] 

SlSt, ^^A"r3ia^b, #^tlfetfcl^%$:SD S-PAGET*MB§b 
, *-h9S?*i^57-f- (autoradiography) &C <fc »J fi?ff b „ 
^£01 8 (C^Lfcc 

J SAP 3 fiATF 2® 1 0 8-11 6 7 ^ >> »»3S©fi«K:3|g-&-rS r £ # 
[0311] 

J SAP30ATF2^Ilgl 0 8-11 Gf&m<Do*>, 108-112© 
mm*. -tT'lzm&ttftT^&C t B P*£liriE#!iBotif P LDL S £^£lC-gt 
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Lt=. CJ. Biol. Chem. , 273, 8549 (1998)) „ 

[0 3 12] 
mi&M4 JSAP4 
1) JSAP4CDJNK3 s\<D%£& 

mmmi (2) t'Mbts-jsAP4 <^s) mm'<?$-i3£zfF 1 a 

g- JNKSM^^^-^COS- 7HH|gfCTransIT-LTl(Mirus^:$g) £f§VN 
[0 3 13] 

#!3U S- J S AP4£J:tfS- J SAP4 sK-U K«rtfc»S* 

#e>tlfeEFJRll^€rSDS-PAGE^®igU * ^l^Immobi lon-P (Mil 
liporefefcK) {Ch7>^77-Lfc. 
[0 3 14] 

Wi* y7U>$S&XfzfU-zfil LTanti-Flag M5 monoclonalijfcfls; (Kodakf±§g 

) zm^y^xzy-Jurj y^f^m\ mmi^t-^-r^^v^^^ cfi 

ag-JNK3) 5:ECLMi/XfA (Amersham*±Sg) *^Br«ftLfe. 
[0 3 1 5] 

J SAP4ttJNK3^fSZ:i:^li^Stlfc (El76Dl/->4)„ JS 
AP40JNK3 Je*T©*as-e»«f 

l^&feMl (2) T*Ifc#b;feGST&£in;J:GST- JNK3l&lir#>A*«^ 
— £E. coli tft*e^^gijr, > A# ^^Glutathione-agarose (Sigm 

[0 3 16] 

1 (2) T5t#b^^S, SS^MM©JSAP4(Z)S-JSAP 



4^^^^-S:^fl|L/T, S^r<Z)S- J SAP4© 35 smihf|g^^;i/^S:, TN 
T T7 Quick Coupled Transcription/Translation System (Promega^fcJgO iCkU 
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in vitro jgjRlC«fc UggjgU SDS-PAGET'IiU t-h7^t^77>f 
— (autoradiography) <fc *J $j?#r Ifc. 
[0 3 17] 
^£01 9 IC^Lfc. 

mwmA^ti^^-^iz, m*>nfrm*<DJ sAP4© 35 ssc*ftg^^<;i/^ 

, fc<fctfGlutathione-agaroselCI&5l$-£fcG S T£5V^£GST-JNK3gfe 

o 

Scg^, ^®^A^3 Elgfe^L, Glutathione-agarosetC©lFbTV>S^>/N 0 
^ mSDS-PAGEt'SHU 7>f -ICJ: »;«P«f 

[0 3 18] 

*§I|I5:02 OlC^bfc. 

JSAP4C1 0 6 3-1 3 3 1 75; J N K 3 j^M^tS r £ 

2) JSAP40JNK1, JNK2AfiD^ 

HJfeMl (2) T*«#bfeMyc*y&#inbfe Myc-JSAP4 (10 
6 3- 1 3 3 ir^;«m JNK3^tSfi«) JfcSi"^*-^ 
tf. Hi s -SZtfZtfMVfcHi s -S- JNK1, His-S~JNK2, 
^ Hi s-S-JNK3tfeliHi s-S-ERK2M / <^^-^ COS-7 
IffljJ&tCFuGene 6 transfection reagent (F.Hoffmann-La Roche*±§g) SrMV'vTn 



[0 3 19] 

^i3 4H^, ^HHl|g$:MffiMB tfJ*e^^b, S-protein agarose (Novagen 
[0 3 2 0] 

W&ftfcfcfcMidcr&SDS-PAGE-eJS&BU ^ >yix>Immobilon-P (Mil 
liporettSS) Ch7>^7T-Lt 0 
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y?Vi;-&i:T$-7U--7}l bTanti-Myc monoclonalfitftt 9E10 (Boehring 

c-JSAP4S:ECLM^fA (Amershamfrig) T*nIU<klst=.o 
^€tUDU h'yy^y^^t/ny^tlt^^CD Myc-JSAP4 <D$&mz. 
%R8&ffiffl&. anti-Myc monoclone lift ft 9E10 (Boehringer Mannheim £fclg) IZ J: 
S-JI^^^Df-f >^JCJ; His-S-JNKl, His-S- 

JNK2, Hi s-S- J NK 3 fe«tt>*H i s — S — ERK2 ttanti-H is 

polyclonals^: (Santa Cruz*±§g) IZ >^D^>f >^{C<fc *J?fi|ig 

[0 3 2 1] 

^-<Z>S£J|I£®2 1 lC^bfc„ 

JSAP4SJNK1, JNK2, JNK3t^t5*\ ERK2i:ttig^ 

3) J—ifZ/J^^fZ? 1 ) $4 if — 3 >IC J: <|> J SAP4 m R N A<D$&3%M$T 
Proc. Natl. Acad. Sci.USA, 92, 4972 (1995){ZfE^£*lT^£;£&tC^CT 

[0 3 2 2] 

BPt», 32 P-e^lif^^;H^fe, J SAP4, 0 - a c t i n cDNA^n- 

3g«S:0 2 2{C^-r„ 
[0 3 2 3] 

J S AP4 JCttWD4 0 -repeatfcl!?ii*l*KW#Ji&ft*fcfc, ft&(Z)^>/1 

, j e©##^ v e«^*aig5:^LTV\^z:i:*^«$tlfe CFEBS Lett., 307, 
131 (1994)] ." 

[0 3 2 4] 
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4) l/JK-#-^§:ffiVN£ J S AP4 CD J NK^g&lCfe^Sat8^*f 
±MJ S AP4 *T&fflftmZ-& J K Km&^<D&WZ&>T<Djj&T*MffiVr=. 0 
COS-7;fflJ3&lC, 5XGAL4-LUCl/^-^t-W^^- (Stratage 
neftSg) , GAL4-c-Jun^^^- (c-JunffifeftF^^f>^ 
frl-2 2 3^*, Stratagene*±§g) fcJ:lJ!RLa>hn-M^^- (Promeg 
at±i?) 3c FuGENE6 transfection reagent (F.Hoffmann-La Roche*±ig) SrMV^T 

[0 3 2 5] 

^COS-7^lC, (2) T'#|SlfcMyc-JSAP4-FL 

263|/<?#-, His -S-MEKK 1 m^^Z # -fc <fctfF 1 ag-TAKl 
&3g'<*#— ©V*t"*l**— OJ£A_t£:FuGENE6 transfection reagent &JgV^T# A 

[0 3 2 6] 

ig#3 4 1%ffl&lZJ]/Zs7 n^-Hm&ZWMV, GAL4-c-Ju 

[0 3 2 7] 
^m^®2 3 iZBto 

JSAP4-e® : feOfc'^-eH J N K?Stt©±#lifcf ^tfeo MAP 
KKKt&SMEKKl, T AK ltt J NK^tt^-etlfUS^, 3. 2^lC_h 
#$-&fcc bfl*U MEKKlfeJ:t?TAKllCj:SJNK?SftfbS, J SAP 
4 <Z)jg?H^lCj:oT^-tl-?tl$ ^IC2. 7fg, 3 *lfc„ 
[0 3 2 8] 

±IBi:im=mc?)^T% J S AP4©5dBH»«K:J:«E RKI»MZ)CT& 

COS-7*|HflglC, 5XGAL4-LUCl/;K-^-M / <^^-. GAL4 
-Elkl (Elk l^ftttK*^ 3 0 7-4 2 7 SBSE^*- 
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£ <fc R L n > h D-;i/^# #-£FuGENE6 transfection reagent £ M <^ T # A 
[0 3 2 9] 

gCO S - 7$gjB&lC, (2) t^lbfcMyc-JSAP4-FL 

Ig^**-. ££tf/S:7U*fi#imc?£M;2;ftTV^ARa f 1 [Mol. Cel 
1. Biol., 9, 639 (1989)] fflFla gjK'J^f - K(Flag-ARafl) 
Hl^l'*? # — £FuGENE6 transfection reagent SrMV^T^Abfco 
[0 3 3 0] 

SCO S- 7*Hfl&&i«U ^Ab£#^?#-t&3fc(Z>tf U 
IC 3831 

i&#3 4BHS^lC;i/^:7i^-1fMtt&M5£U G.AL4-E.lkli?Stt 

[0 3 3 1] 
»ftfcH2 4 iC^t- D 

J S A P 4 ©$g!H*8SI«, ERKftJIOSttlC^LtWiUft^ofe. * 

ttSARa f - 1 iCcfcSE RKftmtlzMVT%mWVt£-fr-Dfe 0 

HHM4©1) , 2) O^J:»J, JSAP4ttJNKl, JNK2, JNK 

[0 3 3 2] 
Hlf 5 JSAP50JNK3a®^ 

mmmi (2) tmfcs-jsAP5 w^^-^^fi 

a g- JNK35S^/<^^-$:COS- 7HlIJ^tCTransIT-LTl(Mirus%hig) £Jg 
[0 3 3 3] 

fltlU S-JSAP5£<fctfS-JSAP5 t^1"5/K!i FSrtfc^^it 
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#£>*l£®lK®#$: S D S - PAGET? Jg^U * l^>Immobilon-P (Mil 
lipore*±§g) iZh^Zsxyr-Lt^o 
[0 3 3 4] 

>:/l/>£<fctf:/n-:/£ LTanti-Flag M5 monoclonaljjift (Kodafcfcfc^J 

) $:fflv>^i^^>^nf>f >^£f?vv »*ft#i:*S^<&3Ky^y^K (F l 
ag-JNK3) S:ECLM^rA (Amershamftig) T"!^ b 

J SAP 5liJNK3^*r^^il^?S^$tlfc (HI 7©U->6) . 
[0 3 3 5] 

[^^©^m] 

*$&mK J: »j J NK 3^^tt?:^-rSif^JKU FODNAI: 

jl^srfcicj: y, y/i/y/wr-nB, a-^>v>^ s\z/?-z/b>ffi. #38 

[0 3 3 6] 
[SB^7U-^^xh] 
BB#f## 1 5 -AX@B#I©S5£fE : ^DNA 
ffi#J## 1 6 -AX@2?!l©ii : ^DNA 

[0 3 3 7] 



ffiH#^ 11-3089773 



1 1 — 24 84 

SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD., 

<120> NOVEL POLYPEPTIDE 

<130> H11-1324N2 

<140> 
<141> 

<160> 16 

<170> Patent In Ver. 2.0 
[0 3 3 8] 

<210> 1 
<211> 4173 
<212> DNA 
<213> Mouse 

<220> 
<221> CDS 

<222> (107) .. (4021) 
<400> 1 

ggcctgggcg gcggcacatc ctaaggtagc ggctgcctga ggtgacagct gcccgtggat 60 

tcgggccccg gaacgagccg cgctggcggc ggcggcggta gccgcg atg atg gag 115 

Met Met Glu 

8 9 11-3089773 



#5p i 1—248442 



ate cag atg gac gag gga gga ggt gtg gtg gtg tac caa gac gac tac 163 
lie Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin Asp Asp Tyr 
5 10 15 

tgc teg ggc teg gtc atg teg gag cgt gtg teg ggc ctg gcg ggc tec 211 
Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu Ala Gly Ser 

20 25 30 35 

ate tac cgc gag ttc gag cgc etc att cac tgc tat gac gag gag gtg 259 
lie Tyr Arg Glu Phe Glu Arg Leu He His Cys Tyr Asp Glu Glu Val 
40 45 50 

gtc aag gag etc atg ccg ctg gtg gtg aac gtg ctg gag aac ctt gac 307 
Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu Asn Leu Asp 

55 60 65 

teg gtg ctg age gag aac cag gag cac gag gtg gag ctg gag etc eta 355 
Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu Glu Leu Leu 
70 75 80 

cgc gag gac aac gag cag ctg etc acg caa tac gag cgc gag aag gcg 403 
Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg Glu Lys Ala 
85 90 95 

ctg cgc aaa cag gee gag gag aaa ttc ate gaa ttt gaa gat gee ttg 451 
Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu Asp Ala Leu 
100 105 110 115 



9 0 
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gaa caa gag aag aaa gaa etc cag ate cag gta gaa cat tat gag ttt 499 
Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His Tyr Glu Phe 
120 125 130 

cag aca cgc cag ctg gag eta aag gee aaa aac tat gca gat cag att 547 
Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala Asp Gin He 
135 140 145 

tec cga ctg gag gaa cga gaa teg gag atg aag aag gaa tac aat gee 595 
Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu Tyr Asn Ala 

150 155 160 

ctg cac cag egg cac aca gag atg ate cag ace tat gtg gaa cac att 643 
Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val Glu His He 
165 170 175 

gaa aga tec aag atg cag caa gtt ggg ggt age ggc caa aca gaa age 691 
Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin Thr Glu Ser 

180 185 190 195 

age ctg ccc ggg egg agg aag gag cgt ccc acc tct ctg aat gtc ttc 739 
Ser Leu Pro Gly Arg Arg Lys Glu Arg Pro Thr Ser Leu Asn Val Phe 

200 205 210 

ccc ctg get gat ggc atg tgt cca aac gat gag atg tct gag tea ggc 787 
Pro Leu Ala Asp Gly Met Cys Pro Asn Asp Glu Met Ser Glu Ser Gly 

215 220 225 
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cag tec tea gca get gca aca ccc agt ace aca ggt ace aag tec aac 835 
Gin Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr Lys Ser Asn 

230 235 240 

aca ccc acg tec tec gtg ccc tea gca gca gtc acg cca etc aac gag 883 
Thr Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro Leu Asn Glu 

245 250 255 

age eta cag ccc ctg ggg gac tat gtc agt gtc aca aag aac aac aag 931 
Ser Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys Asn Asn Lys 
260 265 270 275 

cag gee cga gag aag cgc aat age cgt aac atg gag gtc cag gtc ace 979 
Gin Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val Gin Val Thr 

280 285 290 

caa gag atg egg aac gtc agt ate ggc atg ggc age agt gac gag tgg 1027 
Gin Glu Met Arg Asn Val Ser lie Gly Met Gly Ser Ser Asp Glu Trp 

295 300 305 

tec gat gtt cag gac att ate gac tec acc cca gag ctg gat gtg tgt 1075 
Ser Asp Val Gin Asp He He Asp Ser Thr Pro Glu Leu Asp Val Cys 
310 315 320 

cct gaa acc cgt ctg gag cgc aca gga age age cca acc cag gga att 1123 
Pro Glu Thr Arg Leu Glu Arg Thr Gly Ser Ser Pro Thr Gin Gly He 

325 330 335 

gta aac aaa get ttt gga ate aac act gac tec ttg tat cac gaa etc 1171 



ffifl^ 3 ? 11-3089773 



1 1—2484 



Val Asn Lys Ala Phe Gly He Asn Thr Asp Ser Leu Tyr His Glu Leu 

340 345 350 355 



tec acg gcg gga tct gag gtc ate ggg gat gtg gac gag gga get gat 1219 
Ser Thr Ala Gly Ser Glu Val He Gly Asp Val Asp Glu Gly Ala Asp 

360 365 370 



etc eta ggg gag ttt tea gtg cgc gat gat ttt ttt gga atg ggc aaa 1267 
Leu Leu Gly Glu Phe Ser Val Arg Asp Asp Phe Phe Gly Met Gly Lys 

375 380 385 

gaa gtg ggg aac ctg ctg ctg gag aac tea cag ctt eta gag aca aaa 1315 
Glu Val Gly Asn Leu Leu Leu Glu Asn Ser Gin Leu Leu Glu Thr Lys 

390 395 400 

aat get tta aat gta gtg aag aat gac etc att get aag gtt 
Asn Ala Leu Asn Val Val Lys Asn Asp Leu He Ala Lys Val 
405 410 415 

ctg tea gga gaa cag gag gtc ctg aag ggt gag ctg gaa gca gee aag 1411 
Leu Ser Gly Glu Gin Glu Val Leu Lys Gly Glu Leu Glu Ala Ala Lys 

420 425 430 435 



gac caa 1363 
Asp Gin 



caa gcg aaa gtc aag ctg gag aac cga ate aaa gag ctt gaa gaa gaa 1459 
Gin Ala Lys Val Lys Leu Glu Asn Arg He Lys Glu Leu Glu Glu Glu 
440 445 450 

ctg aag aga gtc aag tea gag gca gta act gee cgc cgt gag ccc aga 1507 
Leu Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg Glu Pro Arg 



miE4t¥ 1 1-3089773 
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455 



460 



465 



gaa gag gtg gag gat gta age age tat etc tgt aca gaa ttg gac aaa 1555 
Glu Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu Leu Asp Lys 
470 475 480 



ate ccc atg gee cag cgc cga cgc ttc aca egg gtg gag atg gee cga 1603 
He Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu Met Ala Arg 
485 490 495 

gtg etc atg gaa cgc aac cag tac aag gaa cgc etc atg gag ctg cag 1651 
Val Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met Glu Leu Gin 

500 505 510 515 



gag get gtg agg tgg act gaa atg ate aga gca tea agg gaa cac cca 1699 
Glu Ala Val Arg Trp Thr Glu Met He Arg Ala Ser Arg Glu His Pro 

520 525 530 

tct gtc cag gag aag aag aag tec acc ate tgg cag ttc ttt agt cgc 1747 
Ser Val Gin Glu Lys Lys Lys Ser Thr lie Trp Gin Phe Phe Ser Arg 

535 540 545 



etc ttc age tec tea tct age ccc cct ccg gee aaa cga tec tac cca 1795 
Leu Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg Ser Tyr Pro 
550 555 560 



tct gtg aac att cac tac aag tea ccc act gca get ggc ttt age cag 1843 
Ser Val Asn He His Tyr Lys Ser Pro Thr Ala Ala Gly Phe Ser Gin 

565 570 575 



11-3089773 



1 1 —2 4 8 4 



cgt cgc age cat get ttg tgc cag ate tea gee ggc age agg ccc ctg 1891 

Arg Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser Arg Pro Leu 

580 585 590 595 

gag ttc ttc cct gat gat gac tgc acc tct tct gec egg egg gag cag 1939 

Glu Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg Arg Glu Gin 
600 605 610 

aag egg gag cag tac cgc cag gtt cgt gaa cac gtg cgc aat gat gac 1987 

Lys Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg Asn Asp Asp 

615 620 625 

ggg agg ctg cag gee tgt ggg tgg age ctg cct gee aag tac aag cag 2035 

Gly Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys Tyr Lys Gin 

630 635 640 

ctg age ccc aat gga ggc cag gaa gac acc egg atg aaa aat gtg cct 2083 

Leu Ser Pro Asn Gly Gly Gin Glu Asp Thr Arg Met Lys Asn Val Pro 

645 650 655 

gtc cct gtg tac tgt cgc cct ctg gtg gag aag gac cct teg aca aag 2131 

Val Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro Ser Thr Lys 

660 665 670 675 

ctg tgg tgt get get ggt gtc aac ctg agt ggg tgg aag cca cat gaa 2179 

Leu Trp Cys Ala Ala Gly Val Asn Leu Ser Gly Trp Lys Pro His Glu 

680 685 690 
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gag gac tct age aat gga ccc aag cct gta cca ggt cga gac cct ctg 
Glu Asp Ser Ser Asn Gly Pro Lys Pro Val Pro Gly Arg Asp Pro Leu 
695 700 705 



2227 



acc tgt gac egg gaa gga gaa ggc gaa ccc aag age aca cac cca tea 2275 
Thr Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr His Pro Ser 
710 715 720 



cct gag aag aag aag gca aag gaa acc cct gag gca gat get acc tec 2323 

Pro Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp Ala Thr Ser 

725 730 735 

agt egg gta tgg ate etc acc age acc ctg aca acc age aag gtg gtg 2371 

Ser Arg Val Trp He Leu Thr Ser Thr Leu Thr Thr Ser Lys Val Val 
740 745 750 755 



ate att gat gec aac cag cca ggc aca att gtg gat cag ttc aca gtc 2419 
He He Asp Ala Asn Gin Pro Gly Thr He Val Asp Gin Phe Thr Val 

760 765 770 



tgc aat gee cac gtc ctg tgt ate tec age att cct gcg gec agt gac 2467 
Cys Asn Ala His Val Leu Cys He Ser Ser He Pro Ala Ala Ser Asp 
775 780 785 



agt gac tat ccc cct ggg gag atg ttc eta gac agt gat gtg aac cct 2515 
Ser Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp Val Asn Pro 
790 795 800 



gaa gat tea ggt get gat ggt gtg ctg get ggc ate acc ctg gtg ggg 2563 



ffif£#¥ 1 1-3089773 



1-2 4 8 4' 

Glu Asp Ser Gly Ala Asp Gly Val Leu Ala Gly He Thr Leu Val Gly 

805 810 815 

tgt get acc cgc tgc aat gtt cca cgt age aac tgt tec tea cga gga 2611 
Cys Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser Ser Arg Gly 
820 825 830 835 



gac acc cca gta ctg gac aag ggg cag ggg gat gtg gcg acc act gee 2659 
Asp Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala Thr Thr Ala 
840 845 850 



aat ggg aag gtc aac ccg tec caa tec aca gaa gaa gec aca gaa gee 2707 
Asn Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala Thr Glu Ala 

855 860 865 



aca gag gtg cca gac cct ggt ccc age gag tea gaa gca acg aca gtc 2755 
Thr Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala Thr Thr Val 

870 875 880 



egg ccc ggg cct etc aca gag cat gtc ttt act gac cca gca ccc acc 2803 

Arg Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro Ala Pro Thr 

885 890 895 

cca tec tec age acc cag cct gec agt gag aat ggg tea gaa tec aat 2851 

Pro Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser Glu Ser Asn 
900 905 910 915 



ggc acc att gta cag cct cag gtg gag ccc agt ggg gaa etc tea aca 2899 
Gly Thr He Val Gin Pro Gin Val Glu Pro Ser Gly Glu Leu Ser Thr 
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920 



925 



930 



aca acc agt age get gca ccc act atg tgg eta gga gee cag aat ggc 2947 
Thr Thr Ser Ser Ala Ala Pro Thr Met Trp Leu Gly Ala Gin Asn Gly 
935 940 945 



tgg etc tat gtg cat tea gcg gta gee aac tgg aag aag tgt ctg cac 2995 
Trp Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys Cys Leu His 

950 955 960 

tec ate aag eta aaa gac tct gtg ctg age ctg gtg cat gtc aaa ggc 3043 
Ser He Lys Leu Lys Asp Ser Val Leu Ser Leu Val His Val Lys Gly 
965 970 975 



cga gtg ctg gta get ctt gca gat ggg acc ctg get ate ttc cat cgt 3091 
Arg Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He Phe His Arg 

980 985 990 995 



gga gag gat ggc cag tgg gac ctg age aac tac cac eta atg gac ctg 3139 
Gly Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu Met Asp Leu 
1000 1005 1010 



ggc cac cca cac cac tec ate cgc tgc atg get gtt gtg aat gac cga 3187 
Gly His Pro His His Ser He Arg Cys Met Ala Val Val Asn Asp Arg 
1015 1020 1025 



gtt tgg tgt ggc tac aag aac aag gtg cat gtt ate cag ccc aag aca 3235 
Val Trp Cys Gly Tyr Lys Asn Lys Val His Val He Gin Pro Lys Thr 
1030 1035 1040 



miE#¥l 
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atg cag att gag aaa tea ttt gat gec cac cca agg egg gaa age cag 3283 
Met Gin He Glu Lys Ser Phe Asp Ala His Pro Arg Arg Glu Ser Gin 
1045 1050 1055 

gta cgt cag ctg gee tgg ate ggt gat gga gtg tgg gtc tct att cgc 3331 
Val Arg Gin Leu Ala Trp He Gly Asp Gly Val Trp Val Ser He Arg 
1060 1065 1070 1075 

ttg gat tct ace ctt egg etc tac cat get cac acc cac cag cac ctg 3379 
Leu Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His Gin His Leu 
1080 1085 1090 

cag gat gtg gac att gag ccc tat gtt age aag atg eta gga acc ggc 3427 
Gin Asp Val Asp He Glu Pro Tyr Val Ser Lys Met Leu Gly Thr Gly 
1095 1100 1105 

aag ctg ggc ttc tec ttc gtg cgc ate aca gee tta etc att gca ggc 3475 
Lys Leu Gly Phe Ser Phe Val Arg He Thr Ala Leu Leu He Ala Gly 
1110 1115 1120 

aac cgt ctg tgg gtg ggc act ggc aat ggg gtt gtc ate tec ate ccc 3523 
Asn Arg Leu Trp Val Gly Thr Gly Asn Gly Val Val He Ser He Pro 
1125 1130 1135 

ttg act gag act gtg gtc ctg cat cga ggc cag etc eta ggg etc cga 3571 
Leu Thr Glu Thr Val Val Leu His Arg Gly Gin Leu Leu Gly Leu Arg 
1140 1145 1150 1155 

9 9 ffl!SE#¥ 11-3089773 
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gcc aac aag aca tec cca aca tct ggg gag ggg acc cgc cca ggg ggc 
Ala Asn Lys Thr Ser Pro Thr Ser Gly Glu Gly Thr Arg Pro Gly Gly 
1160 1165 1170 



3619 



ate ate cat gtg tat ggg gac gac age agt gac aag gcc gcc agt agt 3667 
He lie His Val Tyr Gly Asp Asp Ser Ser Asp Lys Ala Ala Ser Ser 
1175 1180 1185 



ttc ate ccc tac tgc tec atg gca cag get cag ctt tgc ttc cat ggg 3715 
Phe lie Pro Tyr Cys Ser Met Ala Gin Ala Gin Leu Cys Phe His Gly 
1190 1195 1200 



cac cgt gat get gtc aaa ttc ttt gtc tct gtg cca gga aat gtg ctg 3763 
His Arg Asp Ala Val Lys Phe Phe Val Ser Val Pro Gly Asn Val Leu 
1205 1210 1215 



gcc act etc aat ggc agt gtg eta gac age cca tea gag ggc cct ggg 3811 
Ala Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu Gly Pro Gly 
1220 1225 1230 1235 



cct get gca ccc get gca gat get gag ggc cag aag ttg aag aat gca 3859 
Pro Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu Lys Asn Ala 
1240 1245 1250 



ctg gtg ctg agt ggt ggt gaa ggt tac att gac ttc cgt ate gga gac 3907 
Leu Val Leu Ser Gly Gly Glu Gly Tyr lie Asp Phe Arg lie Gly Asp 
1255 1260 1265 



gga gag gat gat gaa act gag gaa tgt gcc ggg gac gtg aac cag aca 3955 



10 0 
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Gly Glu Asp Asp Glu Thr Glu Glu Cys Ala Gly Asp Val Asn Gin Thr 
1270 1275 1280 

aag ccc teg ttg tec aag get gag cgc age cac ate ate gtg tgg cag 4003 
Lys Pro Ser Leu Ser Lys Ala Glu Arg Ser His He He Val Trp Gin 

1285 1290 1285 

gtg tec tac ace cct gag tgagaccctg tcctacctga tgccaactgt 4051 
Val Ser Tyr Thr Pro Glu 
1300 1305 

acataggacc ctacctgcct gcctccccgc ctgttccctg gggcagccag gttegtccat 4111 
ccccttttaa cctctcaact tgcagctttt gectgaggtc cagcccctag ctgttagaga 4171 




4173 



[0 3 3 9] 



<210> 2 
<211> 4200 
<212> DNA 
<213> Mouse 

<220> 
<221> CDS 

<222> (107) .. (4045) 
<400> 2 



10 1 
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ggcctgggcg gcggcacatc ctaaggtagc ggctgcctga ggtgacagct gcccgtggat 60 

tcgggccccg gaacgagccg cgctggcggc ggcggcggta gccgcg atg atg gag 115 

Met Met Glu 
1 

ate cag atg gac gag gga gga ggt gtg gtg gtg tac caa gac gac tac 163 
lie Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin Asp Asp Tyr 
5 10 15 

tgc teg ggc teg gtc atg teg gag cgt gtg teg ggc ctg gcg ggc tec 211 
Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu Ala Gly Ser 

20 25 30 35 

ate tac cgc gag ttc gag cgc etc att cac tgc tat gac gag gag gtg 259 
He Tyr Arg Glu Phe Glu Arg Leu He His Cys Tyr Asp Glu Glu Val 
40 45 50 

gtc aag gag etc atg ccg ctg gtg gtg aac gtg ctg gag aac ctt gac 307 
Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu Asn Leu Asp 

55 60 65 

teg gtg ctg age gag aac cag gag cac gag gtg gag ctg gag etc eta 355 
Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu Glu Leu Leu 
70 75 80 

cgc gag gac aac gag cag ctg etc acg caa tac gag cgc gag aag gcg 403 
Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg Glu Lys Ala 

85 90 95 



10 2 
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ctg cgc aaa cag gcc gag gag aaa ttc ate gaa ttt gaa gat gec ttg 451 
Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu Asp Ala Leu 
100 105 110 115 

gaa caa gag aag aaa gaa etc cag ate cag gta gaa cat tat gag ttt 499 
Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His Tyr Glu Phe 

120 125 130 

cag aca cgc cag ctg gag eta aag gcc aaa aac tat gca gat cag att 547 
Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala Asp Gin He 

135 140 145 

tec cga ctg gag gaa cga gaa teg gag atg aag aag gaa tac aat gcc 595 
Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu Tyr Asn Ala 
150 155 160 

ctg cac cag egg cac aca gag atg ate cag ace tat gtg gaa cac att 643 
Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val Glu His He 

165 170 175 

gaa aga tec aag atg cag caa gtt ggg ggt age ggc caa aca gaa age 691 
Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin Thr Glu Ser 
180 185 190 195 

age ctg ccc ggg egg agt cct cgc cag teg tgg agg aaa age agg aag 739 
Ser Leu Pro Gly Arg Ser Pro Arg Gin Ser Trp Arg Lys Ser Arg Lys 
200 205 210 



10 3 
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gag cgt ccc acc tct ctg aat gtc ttc ccc ctg get gat ggc atg tgt 787 
Glu Arg Pro Thr Ser Leu Asn Val Phe Pro Leu Ala Asp Gly Met Cys 

215 220 225 



cca aac gat gag atg tct gag tea ggc cag tec tea gca get gca aca 835 
Pro Asn Asp Glu Met Ser Glu Ser Gly Gin Ser Ser Ala Ala Ala Thr 

230 235 240 



ccc agt acc aca ggt acc aag tec aac aca ccc acg tec tec gtg ccc 883 
Pro Ser Thr Thr Gly Thr Lys Ser Asn Thr Pro Thr Ser Ser Val Pro 

245 250 255 

tea gca gca gtc acg cca etc aac gag age eta cag ccc ctg ggg gac 931 
Ser Ala Ala Val Thr Pro Leu Asn Glu Ser Leu Gin Pro Leu Gly Asp 

260 265 270 275 



tat gtc agt gtc aca aag aac aac aag cag gee cga gag aag cgc aat 979 

Tyr Val Ser Val Thr Lys Asn Asn Lys Gin Ala Arg Glu Lys Arg Asn 

280 285 290 

age cgt aac atg gag gtc cag gtc acc caa gag atg egg aac gtc agt 1027 

Ser Arg Asn Met Glu Val Gin Val Thr Gin Glu Met Arg Asn Val Ser 

295 300 305 



ate ggc atg ggc age agt gac gag tgg tec gat gtt cag gac att ate 1075 
He Gly Met Gly Ser Ser Asp Glu Trp Ser Asp Val Gin Asp He He 

310 315 320 

gac tec acc cca gag ctg gat gtg tgt cct gaa acc cgt ctg gag cgc 1123 



10 4 
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• 



* * 



Asp Ser Thr Pro Glu Leu Asp Val Cys Pro Glu Thr Arg Leu Glu Arg 

325 330 335 



aca gga age age cca ace cag gga att gta aac aaa get ttt gga ate 1171 
Thr Gly Ser Ser Pro Thr Gin Gly He Val Asn Lys Ala Phe Gly He 

340 345 350 355 



aac act gac tec ttg tat cac gaa etc tec acg gcg gga tct gag gtc 1219 
Asn Thr Asp Ser Leu Tyr His Glu Leu Ser Thr Ala Gly Ser Glu Val 

360 365 370 

ate ggg gat gtg gac gag gga get gat etc eta ggg gag ttt tea gtg 1267 
He Gly Asp Val Asp Glu Gly Ala Asp Leu Leu Gly Glu Phe Ser Val 

375 380 385 

cgc gat gat ttt ttt gga atg ggc aaa gaa gtg ggg aac ctg ctg ctg 1315 
Arg Asp Asp Phe Phe Gly Met Gly Lys Glu Val Gly Asn Leu Leu Leu 

390 395 400 

gag aac tea cag ctt eta gag aca aaa aat get tta aat gta gtg aag 1363 
Glu Asn Ser Gin Leu Leu Glu Thr Lys Asn Ala Leu Asn Val Val Lys 
405 410 415 



aat gac etc att get aag gtt gac caa ctg tea gga gaa cag gag gtc 1411 
Asn Asp Leu He Ala Lys Val Asp Gin Leu Ser Gly Glu Gin Glu Val 
420 425 430 435 



ctg aag ggt gag ctg gaa gca gee aag caa gcg aaa gtc aag ctg gag 1459 
Leu Lys Gly Glu Leu Glu Ala Ala Lys Gin Ala Lys Val Lys Leu Glu 



10 5 
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440 445 450 

aac cga ate aaa gag ctt gaa gaa gaa ctg aag aga gtc aag tea gag 1507 
Asn Arg He Lys Glu Leu Glu Glu Glu Leu Lys Arg Val Lys Ser Glu 
455 460 465 

gca gta act gee cgc cgt gag ccc aga gaa gag gtg gag gat gta age 1555 
Ala Val Thr Ala Arg Arg Glu Pro Arg Glu Glu Val Glu Asp Val Ser 
470 475 480 

age tat etc tgt aca gaa ttg gac aaa ate ccc atg gec cag cgc cga 1603 
Ser Tyr Leu Cys Thr Glu Leu Asp Lys He Pro Met Ala Gin Arg Arg 
485 490 495 

cgc ttc aca egg gtg gag atg gee cga gtg etc atg gaa cgc aac cag 1651 
Arg Phe Thr Arg Val Glu Met Ala Arg Val Leu Met Glu Arg Asn Gin 

500 505 510 515 

tac aag gaa cgc etc atg gag ctg cag gag get gtg agg tgg act gaa 1699 
Tyr Lys Glu Arg Leu Met Glu Leu Gin Glu Ala Val Arg Trp Thr Glu 

520 525 530 

atg ate aga gca tea agg gaa cac cca tct gtc cag gag aag aag aag 1747 
Met lie Arg Ala Ser Arg Glu His Pro Ser Val Gin Glu Lys Lys Lys 

535 540 545 

tec acc ate tgg cag ttc ttt agt cgc etc ttc age tec tea tct age 1795 
Ser Thr lie Trp Gin Phe Phe Ser Arg Leu Phe Ser Ser Ser Ser Ser 

550 555 560 
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ccc cct ccg gcc aaa cga tec tac cca tct gtg aac att cac tac aag 1843 
Pro Pro Pro Ala Lys Arg Ser Tyr Pro Ser Val Asn lie His Tyr Lys 

565 570 575 

tea ccc act gca get ggc ttt age cag cgt cgc age cat get ttg tgc 1891 
Ser Pro Thr Ala Ala Gly Phe Ser Gin Arg Arg Ser His Ala Leu Cys 

580 585. 590 595 

cag ate tea gcc ggc age agg ccc ctg gag ttc ttc cct gat gat gac 1939 
Gin He Ser Ala Gly Ser Arg Pro Leu Glu Phe Phe Pro Asp Asp Asp 

600 605 610 

tgc ace tct tct gcc egg egg gag cag aag egg gag cag tac cgc cag 1987 
Cys Thr Ser Ser Ala Arg Arg Glu Gin Lys Arg Glu Gin Tyr Arg Gin 

615 620 625 

gtt cgt gaa cac gtg cgc aat gat gac ggg agg ctg cag gcc tgt ggg 2035 
Val Arg Glu His Val Arg Asn Asp Asp Gly Arg Leu Gin Ala Cys Gly 
630 635 640 

tgg age ctg cct gcc aag tac aag cag ctg age ccc aat gga ggc cag 2083 
Trp Ser Leu Pro Ala Lys Tyr Lys Gin Leu Ser Pro Asn Gly Gly Gin 
645 650 655 

gaa gac ace egg atg aaa aat gtg cct gtc cct gtg tac tgt cgc cct 2131 
Glu Asp Thr Arg Met Lys Asn Val Pro Val Pro Val Tyr Cys Arg Pro 
660 665 670 675 
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ctg gtg gag aag gac cct teg aca aag ctg tgg tgt get get ggt gtc 2179 
Leu Val Glu Lys Asp Pro Ser Thr Lys Leu Trp Cys Ala Ala Gly Val 

680 685 690 

aac ctg agt ggg tgg aag cca cat gaa gag gac tct age aat gga ccc 2227 
Asn Leu Ser Gly Trp Lys Pro His Glu Glu Asp Ser Ser Asn Gly Pro 
695 700 705 

aag cct gta cca ggt cga gac cct ctg acc tgt gac egg gaa gga gaa 2275 
Lys Pro Val Pro Gly Arg Asp Pro Leu Thr Cys Asp Arg Glu Gly Glu 
710 715 720 

ggc gaa ccc aag age aca cac cca tea cct gag aag aag aag gca aag 2323 
Gly Glu Pro Lys Ser Thr His Pro Ser Pro Glu Lys Lys Lys Ala Lys 
725 730 735 

gaa acc cct gag gca gat get acc tec agt egg gta tgg ate etc acc 2371 
Glu Thr Pro Glu Ala Asp Ala Thr Ser Ser Arg Val Trp He Leu Thr 

740 745 750 755 

age acc ctg aca acc age aag gtg gtg ate att gat gee aac cag cca 2419 
Ser Thr Leu Thr Thr Ser Lys Val Val He He Asp Ala Asn Gin Pro 
760 765 770 

ggc aca att gtg gat cag ttc aca gtc tgc aat gee cac gtc ctg tgt 2467 
Gly Thr lie Val Asp Gin Phe Thr Val Cys Asn Ala His Val Leu Cys 
775 780 785 

ate tec age att cct gcg gec agt gac agt gac tat ccc cct ggg gag 2515 
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He Ser Ser lie Pro Ala Ala Ser Asp Ser Asp Tyr Pro Pro Gly Glu 
790 795 800 

atg ttc eta gac agt gat gtg aac cct gaa gat tea ggt get gat ggt 2563 
Met Phe Leu Asp Ser Asp Val Asn Pro Glu Asp Ser Gly Ala Asp Gly 

805 810 815 

gtg ctg get ggc ate ace ctg gtg ggg tgt get ace cgc tgc aat gtt 2611 
Val Leu Ala Gly He Thr Leu Val Gly Cys Ala Thr Arg Cys Asn Val 
820 825 830 835 

cca cgt age aac tgt tec tea cga gga gac ace cca gta ctg gac aag 2659 
Pro Arg Ser Asn Cys Ser Ser Arg Gly Asp Thr Pro Val Leu Asp Lys 
840 845 850 

ggg cag ggg gat gtg gcg acc act gee aat ggg aag gtc aac ccg tec 2707 
Gly Gin Gly Asp Val Ala Thr Thr Ala Asn Gly Lys Val Asn Pro Ser 

855 860 865 

caa tec aca gaa gaa gee aca gaa gee aca gag gtg cca gac cct ggt 2755 
Gin Ser Thr Glu Glu Ala Thr Glu Ala Thr Glu Val Pro Asp Pro Gly 
870 875 880 

ccc age gag tea gaa gca acg aca gtc egg ccc ggg cct etc aca gag 2803 
Pro Ser Glu Ser Glu Ala Thr Thr Val Arg Pro Gly Pro Leu Thr Glu 
885 890 895 

cat gtc ttt act gac cca gca ccc acc cca tec tec age acc cag cct 2851 
His Val Phe Thr Asp Pro Ala Pro Thr Pro Ser Ser Ser Thr Gin Pro 
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900 905 910 915 

gcc agt gag aat ggg tea gaa tec aat ggc ace att gta cag cct cag 2899 
Ala Ser Glu Asn Gly Ser Glu Ser Asn Gly Thr He Val Gin Pro Gin 

920 925 930 

gtg gag ccc agt ggg gaa etc tea aca aca acc agt age get gca ccc 2947 
Val Glu Pro Ser Gly Glu Leu Ser Thr Thr Thr Ser Ser Ala Ala Pro 

935 940 945 

act atg tgg eta gga gcc cag aat ggc tgg etc tat gtg cat tea gcg 2995 
Thr Met Trp Leu Gly Ala Gin Asn Gly Trp Leu Tyr Val His Ser Ala 

950 955 960 

gta gcc aac tgg aag aag tgt ctg cac tec ate aag eta aaa gac tct 3043 
Val Ala Asn Trp Lys Lys Cys Leu His Ser He Lys Leu Lys Asp Ser 
965 970 975 

gtg ctg age ctg gtg cat gtc aaa ggc cga gtg ctg gta get ctt gca 3091 
Val Leu Ser Leu Val His Val Lys Gly Arg Val Leu Val Ala Leu Ala 
980 985 990 995 

gat ggg acc ctg get ate ttc cat cgt gga gag gat ggc cag tgg gac 3139 
Asp Gly Thr Leu Ala He Phe His Arg Gly Glu Asp Gly Gin Trp Asp 
1000 1005 1010 

ctg age aac tac cac eta atg gac ctg ggc cac cca cac cac tec ate 3187 
Leu Ser Asn Tyr His Leu Met Asp Leu Gly His Pro His His Ser lie 
1015 1020 1025 
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cgc tgc atg get gtt gtg aat gac cga gtt tgg tgt ggc tac aag aac 3235 
Arg Cys Met Ala Val Val Asn Asp Arg Val Trp Cys Gly Tyr Lys Asn 
1030 1035 1040 



aag gtg cat gtt ate cag ccc aag aca atg cag att gag aaa tea ttt 3283 
Lys Val His Val He Gin Pro Lys Thr Met Gin He Glu Lys Ser Phe 
1045 1050 1055 

gat gee cac cca agg egg gaa age cag gta cgt cag ctg gee tgg ate 3331 
Asp Ala His Pro Arg Arg Glu Ser Gin Val Arg Gin Leu Ala Trp He 
1060 1065 1070 1075 



ggt gat gga gtg tgg gtc tct att cgc ttg gat tct ace ctt egg etc 3379 
Gly Asp Gly Val Trp Val Ser He Arg Leu Asp Ser Thr Leu Arg Leu 
1080 1085 1090 

tac cat get cac ace cac cag cac ctg cag gat gtg gac att gag ccc 3427 
Tyr His Ala His Thr His Gin His Leu Gin Asp Val Asp He Glu Pro 
1095 1100 1105 



tat gtt age aag atg eta gga ace ggc aag ctg ggc ttc tec ttc gtg 3475 
Tyr Val Ser Lys Met Leu Gly Thr Gly Lys Leu Gly Phe Ser Phe Val 
1110 1115 1120 

cgc ate aca gee tta etc att gca ggc aac cgt ctg tgg gtg ggc act 3523 
Arg He Thr Ala Leu Leu lie Ala Gly Asn Arg Leu Trp Val Gly Thr 
1125 1130 1135 
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ggc aat ggg gtt gtc ate tec ate ccc ttg act gag act gtg gtc ctg 3571 
Gly Asn Gly Val Val He Ser lie Pro Leu Thr Glu Thr Val Val Leu 
1140 1145 1150 1155 

cat cga ggc cag etc eta ggg etc cga gee aac aag aca tec cca aca 3619 
His Arg Gly Gin Leu Leu Gly Leu Arg Ala Asn Lys Thr Ser Pro Thr 
1160 1165 1170 

tct ggg gag ggg acc cgc cca ggg ggc ate ate cat gtg tat ggg gac 3667 
Ser Gly Glu Gly Thr Arg Pro Gly Gly He He His Val Tyr Gly Asp 
1175 1180 1185 

gac age agt gac aag gee gee agt agt ttc ate ccc tac tgc tec atg 3715 
Asp Ser Ser Asp Lys Ala Ala Ser Ser Phe He Pro Tyr Cys Ser Met 
1190 1195 1200 

gca cag get cag ctt tgc ttc cat ggg cac cgt gat get gtc aaa ttc 3763 
Ala Gin Ala Gin Leu Cys Phe His Gly His Arg Asp Ala Val Lys Phe 
1205 1210 1215 

ttt gtc tct gtg cca gga aat gtg ctg gee act etc aat ggc agt gtg 3811 
Phe Val Ser Val Pro Gly Asn Val Leu Ala Thr Leu Asn Gly Ser Val 
1220 1225 1230 1235 

eta gac age cca tea gag ggc cct ggg cct get gca ccc get gca gat 3859 
Leu Asp Ser Pro Ser Glu Gly Pro Gly Pro Ala Ala Pro Ala Ala Asp 
1240 1245 1250 

get gag ggc cag aag ttg aag aat gca ctg gtg ctg agt ggt ggt gaa 3907 
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Ala Glu Gly Gin Lys Leu Lys Asn Ala Leu Val Leu Ser Gly Gly Glu 
1255 1260 1265 

ggt tac att gac ttc cgt ate gga gac gga gag gat gat gaa act gag 3955 
Gly Tyr He Asp Phe Arg lie Gly Asp Gly Glu Asp Asp Glu Thr Glu 
1270 1275 1280 

gaa tgt gec ggg gac gtg aac cag aca aag ccc teg ttg tec aag get 4003 
Glu Cys Ala Gly Asp Val Asn Gin Thr Lys Pro Ser Leu Ser Lys Ala 
1285 1290 1295 

gag cgc age cac ate ate gtg tgg cag gtg tec tac ace cct gag 4043 
Glu Arg Ser His He He Val Trp Gin Val Ser Tyr Thr Pro Glu 
1300 1305 1310 

tgagaccctg tcctacctga tgccaactgt acataggacc ctacctgcct gcctccccgc 4102 
ctgttccctg gggcagccag gttegtccat ccccttttaa cctctcaact tgcagctttt 4162 
gectgaggtc cagcccctag ctgttagaga gg 4200 



[0 3 4 0] 

<210> 3 
<211> 4269 
<212> DNA 
<213> Mouse 

<220> 
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<221> CDS 

<222> (107).. (4117) 
<400> 3 

ggcctgggcg gcggcacatc ctaaggtagc ggctgcctga ggtgacagct gcccgtggat 60 

tcgggccccg gaacgagccg cgctggcggc ggcggcggta gccgcg atg atg gag 115 

Met Met Glu 



ate cag atg gac gag gga gga ggt gtg gtg gtg tac caa gac gac tac 163 

He Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin Asp Asp Tyr 

5 10 15 

tgc teg ggc teg gtc atg teg gag cgt gtg teg ggc ctg gcg ggc tec 211 

Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu Ala Gly Ser 

20 25 30 35 

ate tac cgc gag ttc gag cgc etc att cac tgc tat gac gag gag gtg 259 

He Tyr Arg Glu Phe Glu Arg Leu lie His Cys Tyr Asp Glu Glu Val 
40 45 50 

gtc aag gag etc atg ccg ctg gtg gtg aac gtg ctg gag aac ctt gac 307 

Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu Asn Leu Asp 

55 60 65 

teg gtg ctg age gag aac cag gag cac gag gtg gag ctg gag etc eta 355 

Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu Glu Leu Leu 

70 75 80 
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cgc gag gac aac gag cag ctg etc acg caa tac gag cgc gag aag gcg 403 
Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg Glu Lys Ala 

85 90 95 

ctg cgc aaa cag gec gag gag aaa ttc ate gaa ttt gaa gat gee ttg 451 
Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu Asp Ala Leu 
100 105 110 115 

gaa caa gag aag aaa gaa etc cag ate cag gta gaa cat tat gag ttt 499 
Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His Tyr Glu Phe 
120 125 130 

cag aca cgc cag ctg gag eta aag gec aaa aac tat gca gat cag att 547 
Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala Asp Gin He 
135 140 145 

tec cga ctg gag gaa cga gaa teg gag atg aag aag gaa tac aat gec 595 
Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu Tyr Asn Ala 

150 155 160 

ctg cac cag egg cac aca gag atg ate cag acc tat gtg gaa cac att 643 
Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val Glu His lie 

165 170 175 

gaa aga tec aag atg cag caa gtt ggg ggt age ggc caa aca gaa age 691 
Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin Thr Glu Ser 
180 185 190 195 
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age ctg ccc ggg egg age agg aag gag cgt ccc acc tct ctg aat gtc 739 
Ser Leu Pro Gly Arg Ser Arg Lys Glu Arg Pro Thr Ser Leu Asn Val 
200 205 210 

ttc ccc ctg get gat ggc atg gta cgt gca cag atg ggg ggc aag etc 787 
Phe Pro Leu Ala Asp Gly Met Val Arg Ala Gin Met Gly Gly Lys Leu 

215 220 225 

gtg cct gcg ggg gac cac tgg cac ctg agt gac etc ggc cag eta cag 835 
Val Pro Ala Gly Asp His Trp His Leu Ser Asp Leu Gly Gin Leu Gin 

230 235 240 

tec age tec age tac cag tgt cca aac gat gag atg tct gag tea ggc 883 
Ser Ser Ser Ser Tyr Gin Cys Pro Asn Asp Glu Met Ser Glu Ser Gly 

245 250 255 

cag tec tea gca get gca aca ccc agt acc aca ggt acc aag tec aac 931 
Gin Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr Lys Ser Asn 

260 265 270 275 

aca ccc acg tec tec gtg ccc tea gca gca gtc acg cca etc aac gag 979 
Thr Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro Leu Asn Glu 

280 285 290 

age eta cag ccc ctg ggg gac tat gtc agt gtc aca aag aac aac aag 1027 
Ser Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys Asn Asn Lys 
295 300 305 

cag gee cga gag aag cgc aat age cgt aac atg gag gtc cag gtc acc 1075 
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Gin Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val Gin Val Thr 

310 315 320 



caa gag atg egg aac gtc agt ate ggc atg ggc age agt gac gag tgg 1123 
Gin Glu Met Arg Asn Val Ser He Gly Met Gly Ser Ser Asp Glu Trp 

325 330 335 



tec gat gtt cag gac att ate gac tec ace cca gag ctg gat gtg tgt 1171 

Ser Asp Val Gin Asp He He Asp Ser Thr Pro Glu Leu Asp Val Cys 

340 345 350 355 

cct gaa acc cgt ctg gag cgc aca gga age age cca ace cag gga att 1219 

Pro Glu Thr Arg Leu Glu Arg Thr Gly Ser Ser Pro Thr Gin Gly He 
360 365 370 



gta aac aaa get ttt gga ate aac act gac tec ttg tat cac gaa etc 1267 

Val Asn Lys Ala Phe Gly He Asn Thr Asp Ser Leu Tyr His Glu Leu 

375 380 385 

tec acg gcg gga tct gag gtc ate ggg gat gtg gac gag gga get gat 1315 

Ser Thr Ala Gly Ser Glu Val He Gly Asp Val Asp Glu Gly Ala Asp 
390 395 400 



etc eta ggg gag ttt tea gtg cgc gat gat ttt ttt gga atg ggc aaa 1363 
Leu Leu Gly Glu Phe Ser Val Arg Asp Asp Phe Phe Gly Met Gly Lys 
405 410 415 

gaa gtg ggg aac ctg ctg ctg gag aac tea cag ctt eta gag aca aaa 1411 
Glu Val Gly Asn Leu Leu Leu Glu Asn Ser Gin Leu Leu Glu Thr Lys 



117 



miiE#^ 11-3089773 



1 1—248442 



420 425 430 435 

aat get tta aat gta gtg aag aat gac etc att get aag gtt gac caa 

Asn Ala Leu Asn Val Val Lys Asn Asp Leu He Ala Lys Val Asp Gin 

440 445 450 



ctg tea gga gaa cag gag gtc ctg aag ggt gag ctg gaa gca gee aag 
Leu Ser Gly Glu Gin Glu Val Leu Lys Gly Glu Leu Glu Ala Ala Lys 
455 460 465 



caa gcg aaa gtc aag ctg gag aac cga ate aaa gag ctt gaa gaa gaa 
Gin Ala Lys Val Lys Leu Glu Asn Arg He Lys Glu Leu Glu Glu Glu 
470 475 480 



ctg aag aga gtc aag tea gag gca gta act gec cgc cgt gag ccc aga 
Leu Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg Glu Pro Arg 
485 490 495 



gaa gag gtg gag gat gta age age tat etc tgt aca gaa ttg gac aaa 
Glu Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu Leu Asp Lys 

500 505 510 515 



ate ccc atg gee cag cgc cga cgc ttc aca egg gtg gag atg gee cga 
He Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu Met Ala Arg 

520 525 530 



gtg etc atg gaa cgc aac cag tac aag gaa cgc etc atg gag ctg cag 
Val Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met Glu Leu Gin 

535 540 545 
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gag get gtg agg tgg act gaa atg ate aga gca tea agg gaa cac cca 1795 
Glu Ala Val Arg Trp Thr Glu Met He Arg Ala Ser Arg Glu His Pro 

550 555 560 

tct gtc cag gag aag aag aag tec ace ate tgg cag ttc ttt agt cgc 1843 
Ser Val Gin Glu Lys Lys Lys Ser Thr He Trp Gin Phe Phe Ser Arg 

565 570 575 

etc ttc age tec tea tct age ccc cct ccg gee aaa cga tec tac cca 1891 
Leu Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg Ser Tyr Pro 
580 585 590 595 

tct gtg aac att cac tac aag tea ccc act gca get ggc ttt age cag 1939 
Ser Val Asn He His Tyr Lys Ser Pro Thr Ala Ala Gly Phe Ser Gin 

600 605 610 

cgt cgc age cat get ttg tgc cag ate tea gee ggc age agg ccc ctg 1987 
Arg Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser Arg Pro Leu 
615 620 625 

gag ttc ttc cct gat gat gac tgc ace tct tct gee egg egg gag cag 2035 
Glu Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg Arg Glu Gin 

630 635 640 

aag egg gag cag tac cgc cag gtt cgt gaa cac gtg cgc aat gat gac 2083 
Lys Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg Asn Asp Asp 

645 650 655 
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ggg agg ctg cag gcc tgt ggg tgg age ctg cct gec aag tac aag cag 
Gly Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys Tyr Lys Gin 
660 665 670 675 



2131 



ctg age ccc aat gga ggc cag gaa gac acc egg atg aaa aat gtg cct 2179 
Leu Ser Pro Asn Gly Gly Gin Glu Asp Thr Arg Met Lys Asn Val Pro 
680 685 690 



gtc cct gtg tac tgt cgc cct ctg gtg gag aag gac cct teg aca aag 2227 

Val Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro Ser Thr Lys 
695 700 705 

ctg tgg tgt get get ggt gtc aac ctg agt ggg tgg aag cca cat gaa 2275 

Leu Trp Cys Ala Ala Gly Val Asn Leu Ser Gly Trp Lys Pro His Glu 

710 715 720 

gag gac tct age aat gga ccc aag cct gta cca ggt cga gac cct ctg 2323 

Glu Asp Ser Ser Asn Gly Pro Lys Pro Val Pro Gly Arg Asp Pro Leu 

725 730 735 



acc tgt gac egg gaa gga gaa ggc gaa ccc aag age aca cac cca tea 2371 
Thr Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr His Pro Ser 

740 745 750 755 



cct gag aag aag aag gca aag gaa acc cct gag gca gat get acc tec 2419 
Pro Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp Ala Thr Ser 
760 765 770 



agt egg gta tgg ate etc acc age acc ctg aca acc age aag gtg gtg 2467 
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Ser Arg Val Trp He Leu Thr Ser Thr Leu Thr Thr Ser Lys Val Val 
775 780 785 

ate att gat gec aac cag cca ggc aca att gtg gat cag ttc aca gtc 2515 
He lie Asp Ala Asn Gin Pro Gly Thr He Val Asp Gin Phe Thr Val 

790 795 800 

tgc aat gec cac gtc ctg tgt ate tec age att cct gcg gec agt gac 2563 
Cys Asn Ala His Val Leu Cys lie Ser Ser He Pro Ala Ala Ser Asp 
805 810 815 

agt gac tat ccc cct ggg gag atg ttc eta gac agt gat gtg aac cct 2611 
Ser Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp Val Asn Pro 

820 825 830 835 

gaa gat tea ggt get gat ggt gtg ctg get ggc ate acc ctg gtg ggg 2659 
Glu Asp Ser Gly Ala Asp Gly Val Leu Ala Gly He Thr Leu Val Gly 

840 845 850 

tgt get acc cgc tgc aat gtt cca cgt age aac tgt tec tea cga gga 2707 
Cys Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser Ser Arg Gly 
855 860 865 

gac acc cca gta ctg gac aag ggg cag ggg gat gtg gcg acc act gec 2755 
Asp Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala Thr Thr Ala 

870 875 880 

aat ggg aag gtc aac ccg tec caa tec aca gaa gaa gec aca gaa gec 2803 
Asn Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala Thr Glu Ala 
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885 890 895 

aca gag gtg cca gac cct ggt ccc age gag tea gaa gca acg aca gtc 2851 
Thr Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala Thr Thr Val 
900 905 910 915 

egg ccc ggg cct etc aca gag cat gtc ttt act gac cca gca ccc acc 2899 
Arg Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro Ala Pro Thr 

920 925 930 

cca tec tec age acc cag cct gee agt gag aat ggg tea gaa tec aat 2947 
Pro Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser Glu Ser Asn 
935 940 945 

ggc acc att gta cag cct cag gtg gag ccc agt ggg gaa etc tea aca 2995 
Gly Thr He Val Gin Pro Gin Val Glu Pro Ser Gly Glu Leu Ser Thr 

950 955 960 

aca acc agt age get gca ccc act atg tgg eta gga gee cag aat ggc 3043 
Thr Thr Ser Ser Ala Ala Pro Thr Met Trp Leu Gly Ala Gin Asn Gly 
965 970 975 

tgg etc tat gtg cat tea gcg gta gee aac tgg aag aag tgt ctg cac 3091 
Trp Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys Cys Leu His 
980 985 990 995 

tec ate aag eta aaa gac tct gtg ctg age ctg gtg cat gtc aaa ggc 3139 
Ser He Lys Leu Lys Asp Ser Val Leu Ser Leu Val His Val Lys Gly 
1000 1005 1010 
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cga gtg ctg gta get ctt gca gat ggg acc ctg get ate ttc cat cgt 3187 
Arg Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He Phe His Arg 
1015 1020 1025 

gga gag gat ggc cag tgg gac ctg age aac tac cac eta atg gac ctg 3235 
Gly Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu Met Asp Leu 
1030 1035 1040 

ggc cac cca cac cac tec ate cgc tgc atg get gtt gtg aat gac cga 3283 
Gly His Pro His His Ser He Arg Cys Met Ala Val Val Asn Asp Arg 
1045 1050 1055 

gtt tgg tgt ggc tac aag aac aag gtg cat gtt ate cag ccc aag aca 3331 
Val Trp Cys Gly Tyr Lys Asn Lys Val His Val He Gin Pro Lys Thr 
1060 1065 1070 1075 

atg cag att gag aaa tea ttt gat gee cac cca agg egg gaa age cag 3379 
Met Gin He Glu Lys Ser Phe Asp Ala His Pro Arg Arg Glu Ser Gin 
1080 1085 1090 

gta cgt cag ctg gec tgg ate ggt gat gga gtg tgg gtc tct att cgc 3427 
Val Arg Gin Leu Ala Trp He Gly Asp Gly Val Trp Val Ser He Arg 
1095 1100 1105 

ttg gat tct acc ctt egg etc tac cat get cac acc cac cag cac ctg 3475 
Leu Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His Gin His Leu 
1110 1115 1120 
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cag gat gtg gac att gag ccc tat gtt age aag atg eta gga ace ggc 3523 
Gin Asp Val Asp He Glu Pro Tyr Val Ser Lys Met Leu Gly Thr Gly 
1125 1130 1135 

aag ctg ggc ttc tec ttc gtg cgc ate aca gee tta etc att gca ggc 3571 
Lys Leu Gly Phe Ser Phe Val Arg He Thr Ala Leu Leu He Ala Gly 
1140 1145 1150 1155 

aac cgt ctg tgg gtg ggc act ggc aat ggg gtt gtc ate tec ate ccc 3619 
Asn Arg Leu Trp Val Gly Thr Gly Asn Gly Val Val He Ser He Pro 
1160 1165 1170 

ttg act gag act gtg gtc ctg cat cga ggc cag etc eta ggg etc cga 3667 
Leu Thr Glu Thr Val Val Leu His Arg Gly Gin Leu Leu Gly Leu Arg 
1175 1180 1185 

gee aac aag aca tec cca aca tct ggg gag ggg acc cgc cca ggg ggc 3715 
Ala Asn Lys Thr Ser Pro Thr Ser Gly Glu Gly Thr Arg Pro Gly Gly 
1190 1195 1200 

ate ate cat gtg tat ggg gac gac age agt gac aag gee gec agt agt 3763 
He He His Val Tyr Gly Asp Asp Ser Ser Asp Lys Ala Ala Ser Ser 
1205 1210 1215 

ttc ate ccc tac tgc tec atg gca cag get cag ctt tgc ttc cat ggg 3811 
Phe He Pro Tyr Cys Ser Met Ala Gin Ala Gin Leu Cys Phe His Gly 
1220 1225 1230 1235 

cac cgt gat get gtc aaa ttc ttt gtc tct gtg cca gga aat gtg ctg 3859 
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His Arg Asp Ala Val Lys Phe Phe Val Ser Val Pro Gly Asn Val Leu 
1240 1245 1250 

gcc act etc aat ggc agt gtg eta gac age cca tea gag ggc cct ggg 3907 
Ala Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu Gly Pro Gly 
1255 1260 1265 

cct get gca ccc get gca gat get gag ggc cag aag ttg aag aat gca 3955 
Pro Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu Lys Asn Ala 
1270 1275 1280 

ctg gtg ctg agt ggt ggt gaa ggt tac att gac ttc cgt ate gga gac 4003 
Leu Val Leu Ser Gly Gly Glu Gly Tyr He Asp Phe Arg He Gly Asp 
1285 1290 1295 

gga gag gat gat gaa act gag gaa tgt gcc ggg gac gtg aac cag aca 4051 
Gly Glu Asp Asp Glu Thr Glu Glu Cys Ala Gly Asp Val Asn Gin Thr 
1300 1305 1310 1315 

aag ccc teg ttg tec aag get gag cgc age cac ate ate gtg tgg cag 4099 
Lys Pro Ser Leu Ser Lys Ala Glu Arg Ser His He He Val Trp Gin 
1320 1325 1330 

gtg tec tac ace cct gag tgagaccctg tcctacctga tgccaactgt 4147 
Val Ser Tyr Thr Pro Glu 
1335 

acataggacc ctacctgcct gcctccccgc ctgttccctg gggcagccag gttegtccat 4207 
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ccccttttaa cctctcaact tgcagctttt gcctgaggtc cagcccctag ctgttagaga 4267 



gg 



4269 



[0 3 4 1] 

<210> 4 
<211> 4266 
<212> DNA 
<213> Mouse 

<220> 
<221> CDS 

<222> (107) (4114) 
<400> 4 

ggcctgggcg gcggcacatc ctaaggtagc ggctgcctga ggtgacagct gcccgtggat 60 

tcgggccccg gaacgagccg cgctggcggc ggcggcggta gccgcg atg atg gag 115 

Met Met Glu 

1 

ate cag atg gac gag gga gga ggt gtg gtg gtg tac caa gac gac tac 163 
lie Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin Asp Asp Tyr 

5 10 15 

tgc teg ggc teg gtc atg teg gag cgt gtg teg ggc ctg gcg ggc tec 211 
Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu Ala Gly Ser 

20 25 30 35 
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ate tac cgc gag ttc gag cgc etc att cac tgc tat gac gag gag gtg 259 
He Tyr Arg Glu Phe Glu Arg Leu He His Cys Tyr Asp Glu Glu Val 
40 45 50 

gtc aag gag etc atg ccg ctg gtg gtg aac gtg ctg gag aac ctt gac 307 
Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu Asn Leu Asp 
55 60 65 

teg gtg ctg age gag aac cag gag cac gag gtg gag ctg gag etc eta 355 
Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu Glu Leu Leu 

70 75 80 

cgc gag gac aac gag cag ctg etc acg caa tac gag cgc gag aag gcg 403 
Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg Glu Lys Ala 

85 90 95 

ctg cgc aaa cag gee gag gag aaa ttc ate gaa ttt gaa gat gee ttg 451 
Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu Asp Ala Leu 
100 105 110 115 

gaa caa gag aag aaa gaa etc cag ate cag gta gaa cat tat gag ttt 499 
Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His Tyr Glu Phe 

120 125 130 

cag aca cgc cag ctg gag eta aag gee aaa aac tat gca gat cag att 547 
Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala Asp Gin lie 
135 140 145 
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tec cga ctg gag gaa cga gaa teg gag atg aag aag gaa tac aat gee 595 

Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu Tyr Asn Ala 

150 155 160 

ctg cac cag egg cac aca gag atg ate cag ace tat gtg gaa cac att 643 

Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val Glu His He 
165 170 175 

gaa aga tec aag atg cag caa gtt ggg ggt age ggc caa aca gaa age 691 

Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin Thr Glu Ser 
180 185 190 195 

age ctg ccc ggg egg agg aag gag cgt ccc ace tct ctg aat gtc ttc 739 

Ser Leu Pro Gly Arg Arg Lys Glu Arg Pro Thr Ser Leu Asn Val Phe 

200 205 210 

ccc ctg get gat ggc atg gta cgt gca cag atg ggg ggc aag etc gtg 787 

Pro Leu Ala Asp Gly Met Val Arg Ala Gin Met Gly Gly Lys Leu Val 

215 220 225 

cct gcg ggg gac cac tgg cac ctg agt gac etc ggc cag eta cag tec 835 

Pro Ala Gly Asp His Trp His Leu Ser Asp Leu Gly Gin Leu Gin Ser 

230 235 240 

age tec age tac cag tgt cca aac gat gag atg tct gag tea ggc cag 883 
Ser Ser Ser Tyr Gin Cys Pro Asn Asp Glu Met Ser Glu Ser Gly Gin 

245 250 255 

tec tea gca get gca aca ccc agt ace aca ggt ace aag tec aac aca 931 
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Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr Lys Ser Asn Thr 

260 265 270 275 

ccc acg tec tec gtg ccc tea gca gca gtc acg cca etc aac gag age 979 
Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro Leu Asn Glu Ser 
280 285 290 

eta cag ccc ctg ggg gac tat gtc agt gtc aca aag aac aac aag cag 1027 
Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys Asn Asn Lys Gin 
295 300 305 

gec cga gag aag cgc aat age cgt aac atg gag gtc cag gtc ace caa 1075 
Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val Gin Val Thr Gin 
310 315 320 

gag atg egg aac gtc agt ate ggc atg ggc age agt gac gag tgg tec 1123 
Glu Met Arg Asn Val Ser He Gly Met Gly Ser Ser Asp Glu Trp Ser 

325 330 335 

gat gtt cag gac att ate gac tec ace cca gag ctg gat gtg tgt cct 1171 
Asp Val Gin Asp He He Asp Ser Thr Pro Glu Leu Asp Val Cys Pro 

340 345 350 355 

gaa ace cgt ctg gag cgc aca gga age age cca acc cag gga att gta 1219 
Glu Thr Arg Leu Glu Arg Thr Gly Ser Ser Pro Thr Gin Gly He Val 

360 365 370 

aac aaa get ttt gga ate aac act gac tec ttg tat cac gaa etc tec 1267 
Asn Lys Ala Phe Gly He Asn Thr Asp Ser Leu Tyr His Glu Leu Ser 
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375 380 385 

acg gcg gga tct gag gtc ate ggg gat gtg gac gag gga get gat etc 1315 
Thr Ala Gly Ser Glu Val lie Gly Asp Val Asp Glu Gly Ala Asp Leu 
390 395 400 

eta ggg gag ttt tea gtg cgc gat gat ttt ttt gga atg ggc aaa gaa 1363 
Leu Gly Glu Phe Ser Val Arg Asp Asp Phe Phe Gly Met Gly Lys Glu 
405 410 415 

gtg ggg aac ctg ctg ctg gag aac tea cag ctt eta gag aca aaa aat 1411 
Val Gly Asn Leu Leu Leu Glu Asn Ser Gin Leu Leu Glu Thr Lys Asn 
420 425 430 435 

get tta aat gta gtg aag aat gac etc att get aag gtt gac caa ctg 1459 
Ala Leu Asn Val Val Lys Asn Asp Leu lie Ala Lys Val Asp Gin Leu 

440 445 450 

tea gga gaa cag gag gtc ctg aag ggt gag ctg gaa gca gee aag caa 1507 
Ser Gly Glu Gin Glu Val Leu Lys Gly €lu Leu Glu Ala Ala Lys Gin 

455 460 465 

gcg aaa gtc aag ctg gag aac cga ate aaa gag ctt gaa gaa gaa ctg 1555 
Ala Lys Val Lys Leu Glu Asn Arg He Lys Glu Leu Glu Glu Glu Leu 
470 475 480 

aag aga gtc aag tea gag gca gta act gee cgc cgt gag ccc aga gaa 1603 
Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg Glu Pro Arg Glu 
485 490 495 
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gag gtg gag gat gta age age tat etc tgt aca gaa ttg gac aaa ate 1651 
Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu Leu Asp Lys lie 

500 505 510 515 

ccc atg gec cag cgc cga cgc ttc aca egg gtg gag atg gee cga gtg 1699 
Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu Met Ala Arg Val 

520 525 530 

etc atg gaa cgc aac cag tac aag gaa cgc etc atg gag ctg cag gag 1747 
Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met Glu Leu Gin Glu 

535 540 545 

get gtg agg tgg act gaa atg ate aga gca tea agg gaa cac cca tct 1795 
Ala Val Arg Trp Thr Glu Met He Arg Ala Ser Arg Glu His Pro Ser 

550 555 560 

gtc cag gag aag aag aag tec acc ate tgg cag ttc ttt agt cgc etc 1843 
Val Gin Glu Lys Lys Lys Ser Thr He Trp Gin Phe Phe Ser Arg Leu 

565 570 575 

ttc age tec tea tct age ccc cct ccg gee aaa cga tec tac cca tct 1891 
Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg Ser Tyr Pro Ser 

580 585 590 595 

gtg aac att cac tac aag tea ccc act gca get ggc ttt age cag cgt 1939 
Val Asn lie His Tyr Lys Ser Pro Thr Ala Ala Gly Phe Ser Gin Arg 
600 605 610 
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cgc age cat get ttg tgc cag ate tea gec ggc age agg ccc ctg gag 1987 
Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser Arg Pro Leu Glu 
615 620 625 

ttc ttc cct gat gat gac tgc ace tct tct gec egg egg gag cag aag 2035 
Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg Arg Glu Gin Lys 

630 635 640 

egg gag cag tac cgc cag gtt cgt gaa cac gtg cgc aat gat gac ggg 2083 
Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg Asn Asp Asp Gly 

645 650 655 

agg ctg cag gec tgt ggg tgg age ctg cct gec aag tac aag cag ctg 2131 
Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys Tyr Lys Gin Leu 
660 665 670 675 

age ccc aat gga ggc cag gaa gac ace egg atg aaa aat gtg cct gtc 2179 
Ser Pro Asn Gly Gly Gin Glu Asp Thr Arg Met Lys Asn Val Pro Val 

680 685 690 

cct gtg tac tgt cgc cct ctg gtg gag aag gac cct teg aca aag ctg 2227 
Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro Ser Thr Lys Leu 
695 700 705 

tgg tgt get get ggt gtc aac ctg agt ggg tgg aag cca cat gaa gag 2275 
Trp Cys Ala Ala Gly Val Asn Leu Ser Gly Trp Lys Pro His Glu Glu 

710 715 720 

gac tct age aat gga ccc aag cct gta cca ggt cga gac cct ctg ace 2323 
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Asp Ser Ser Asn Gly Pro Lys Pro Val Pro Gly Arg Asp Pro Leu Thr 

725 730 735 

tgt gac egg gaa gga gaa ggc gaa ccc aag age aca cac cca tea cct 2371 
Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr His Pro Ser Pro 
740 745 750 755 

gag aag aag aag gca aag gaa ace cct gag gca gat get acc tec agt 2419 
Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp Ala Thr Ser Ser 
760 765 770 

egg gta tgg ate etc acc age acc ctg aca acc age aag gtg gtg ate 2467 
Arg Val Trp lie Leu Thr Ser Thr Leu Thr Thr Ser Lys Val Val lie 

775 780 785 

att gat gee aac cag cca ggc aca att gtg gat cag ttc aca gtc tgc 2515 
lie Asp Ala Asn Gin Pro Gly Thr lie Val Asp Gin Phe Thr Val Cys 

790 795 800 

aat gee cac gtc ctg tgt ate tec age att cct gcg gee agt gac agt 2563 
Asn Ala His Val Leu Cys He Ser Ser He Pro Ala Ala Ser Asp Ser 
805 810 815 

gac tat ccc cct ggg gag atg ttc eta gac agt gat gtg aac cct gaa 2611 
Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp Val Asn Pro Glu 

820 825 830 835 

gat tea ggt get gat ggt gtg ctg get ggc ate acc ctg gtg ggg tgt 2659 
Asp Ser Gly Ala Asp Gly Val Leu Ala Gly He Thr Leu Val Gly Cys 
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840 



845 



850 



get acc cgc tgc aat gtt cca cgt age aac tgt tec tea cga gga gac 2707 

Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser Ser Arg Gly Asp 

855 860 865 

acc cca gta ctg gac aag ggg cag ggg gat gtg gcg acc act gee aat 2755 

Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala Thr Thr Ala Asn 

870 875 880 

ggg aag gtc aac ccg tec caa tec aca gaa gaa gec aca gaa gee aca 2803 

Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala Thr Glu Ala Thr 
885 890 895 



gag gtg cca gac cct ggt ccc age gag tea gaa gca acg aca gtc egg 2851 
Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala Thr Thr Val Arg 

900 905 910 915 



ccc ggg cct etc aca gag cat gtc ttt act gac cca gca ccc acc cca 2899 
Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro Ala Pro Thr Pro 
920 925 930 



tec tec age acc cag cct gec agt gag aat ggg tea gaa tec aat ggc 2947 
Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser Glu Ser Asn Gly 
935 940 945 



acc att gta cag cct cag gtg gag ccc agt ggg gaa etc tea aca aca 2995 
Thr He Val Gin Pro Gin Val Glu Pro Ser Gly Glu Leu Ser Thr Thr 
950 955 960 
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acc agt age get gca ccc act atg tgg eta gga gee cag aat ggc tgg 3043 
Thr Ser Ser Ala Ala Pro Thr Met Trp Leu Gly Ala Gin Asn Gly Trp 
965 970 975 

etc tat gtg cat tea gcg gta gee aac tgg aag aag tgt ctg cac tec 3091 
Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys Cys Leu His Ser 
980 985 990 995 

ate aag eta aaa gac tct gtg ctg age ctg gtg cat gtc aaa ggc cga 3139 
He Lys Leu Lys Asp Ser Val Leu Ser Leu Val His Val Lys Gly Arg 
1000 1005 1010 

gtg ctg gta get ctt gca gat ggg acc ctg get ate ttc cat cgt gga 3187 
Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He Phe His Arg Gly 
1015 1020 1025 

gag gat ggc cag tgg gac ctg age aac tac cac eta atg gac ctg ggc 3235 
Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu Met Asp Leu Gly 
1030 1035 1040 

cac cca cac cac tec ate cgc tgc atg get gtt gtg aat gac cga gtt 3283 
His Pro His His Ser He Arg Cys Met Ala Val Val Asn Asp Arg Val 
1045 1050 1055 

tgg tgt ggc tac aag aac aag gtg cat gtt ate cag ccc aag aca atg 3331 
Trp Cys Gly Tyr Lys Asn Lys Val His Val He Gin Pro Lys Thr Met 
1060 1065 1070 1075 
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cag att gag aaa tea ttt gat gec cac cca agg egg gaa age cag gta 3379 
Gin He Glu Lys Ser Phe Asp Ala His Pro Arg Arg Glu Ser Gin Val 
1080 1085 1090 



cgt cag ctg gec tgg ate ggt gat gga gtg tgg gtc tct att cgc ttg 3427 
Arg Gin Leu Ala Trp He Gly Asp Gly Val Trp Val Ser He Arg Leu 
1095 1100 1105 



gat tct acc ctt egg etc tac cat get cac ace cac cag cac ctg cag 3475 
Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His Gin His Leu Gin 
1110 1115 1120 

gat gtg gac att gag ccc tat gtt age aag atg eta gga acc ggc aag 3523 
Asp Val Asp lie Glu Pro Tyr Val Ser Lys Met Leu Gly Thr Gly Lys 
1125 1130 1135 



ctg ggc ttc tec ttc gtg cgc ate aca gec tta etc att gca ggc aac 3571 
Leu Gly Phe Ser Phe Val Arg He Thr Ala Leu Leu lie Ala Gly Asn 
1140 1145 1150 1155 



cgt ctg tgg gtg ggc act ggc aat ggg gtt gtc ate tec ate ccc ttg 3619 
Arg Leu Trp Val Gly Thr Gly Asn Gly Val Val lie Ser He Pro Leu 
1160 1165 1170 

act gag act gtg gtc ctg cat cga ggc cag etc eta ggg etc cga gee 3667 
Thr Glu Thr Val Val Leu His Arg Gly Gin Leu Leu Gly Leu Arg Ala 
1175 1180 1185 



aac aag aca tec cca aca tct ggg gag ggg acc cgc cca ggg ggc ate 3715 
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Asn Lys Thr Ser Pro Thr Ser Gly Glu Gly Thr Arg Pro Gly Gly He 
1190 1195 1200 

ate cat gtg tat ggg gac gac age agt gac aag gec gee agt agt ttc 3763 
He His Val Tyr Gly Asp Asp Ser Ser Asp Lys Ala Ala Ser Ser Phe 
1205 1210 1215 

ate ccc tac tgc tec atg gca cag get cag ctt tgc ttc cat ggg cac 3811 
He Pro Tyr Cys Ser Met Ala Gin Ala Gin Leu Cys Phe His Gly His 
1220 1225 1230 1235 

cgt gat get gtc aaa ttc ttt gtc tct gtg cca gga aat gtg ctg gec 3859 
Arg Asp Ala Val Lys Phe Phe Val Ser Val Pro Gly Asn Val Leu Ala 
1240 1245 1250 

act etc aat ggc agt gtg eta gac age cca tea gag ggc cct ggg cct 3907 
Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu Gly Pro Gly Pro 
1255 1260 1265 

get gca ccc get gca gat get gag ggc cag aag ttg aag aat gca ctg 3955 
Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu Lys Asn Ala Leu 
1270 1275 1280 

gtg ctg agt ggt ggt gaa ggt tac att gac ttc cgt ate gga gac gga 4003 
Val Leu Ser Gly Gly Glu Gly Tyr He Asp Phe Arg He Gly Asp Gly 
1285 1290 1295 

gag gat gat gaa act gag gaa tgt gee ggg gac gtg aac cag aca aag 4051 
Glu Asp Asp Glu Thr Glu Glu Cys Ala Gly Asp Val Asn Gin Thr Lys 
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1300 



1305 



1310 



1315 



ccc teg ttg tec aag get gag cgc age cac ate ate gtg tgg cag gtg 4099 
Pro Ser Leu Ser Lys Ala Glu Arg Ser His He He Val Trp Gin Val 
1320 1325 1330 

tec tac ace cct gag tgagaccctg tcctacctga tgccaactgt acataggacc 4154 
Ser Tyr Thr Pro Glu 

1335 

ctacctgcct gcctccccgc ctgttccctg gggcagccag gttegtccat ccccttttaa 4214 
cctctcaact tgcagctttt gectgaggtc cagcccctag ctgttagaga gg 4266 



[0 3 4 2] 

<210> 5 
<211> 1450 
<212> DNA 
<213> Mouse 

<220> 

<221> CDS 

<222> (41).. (1330) 

<400> 5 

ggegaattea tggtcgtgga aaccccgccc caattaagca atg tea ggc gtc cga 55 

Met Ser Gly Val Arg 
1 5 
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cct ccc ate atg aac ggg ccc atg cac ccc egg ccc ctg gtg gcg ctg 103 
Pro Pro He Met Asn Gly Pro Met His Pro Arg Pro Leu Val Ala Leu 

10 15 20 

ctg gat ggc egg gac tgc aca gtg gag atg cct ate ctg aag gat gtg 151 
Leu Asp Gly Arg Asp Cys Thr Val Glu Met Pro He Leu Lys Asp Val 
25 30 35 

gee aca gta gee ttc tgt gat gca cag tec aca cag gag ate cat gag 199 
Ala Thr Val Ala Phe Cys Asp Ala Gin Ser Thr Gin Glu lie His Glu 

40 45 50 

aag gta ctg aat gag get gtg ggt gee ctg atg tac cat ace ate aca 247 
Lys Val Leu Asn Glu Ala Val Gly Ala Leu Met Tyr His Thr He Thr 

55 60 65 

ctg acc aga gaa gat ctg gag aag ttt aaa get ctt aga ate ate gtc 295 
Leu Thr Arg Glu Asp Leu Glu Lys Phe Lys Ala Leu Arg He He Val 
70 75 80 85 

cga att ggc age ggg ttt gac aat ate gac ate aag tea get ggg gat 343 
Arg He Gly Ser Gly Phe Asp Asn He Asp He Lys Ser Ala Gly Asp 
90 95 100 

eta ggc ate gca gtg tgc aat gtg ccg gca gca tct gtg gaa gaa acg 391 
Leu Gly He Ala Val Cys Asn Val Pro Ala Ala Ser Val Glu Glu Thr 
105 110 115 
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gca gac tec acc ctg tgc cac ate ctg aac ctg tac cga cga ace ace 439 
Ala Asp Ser Thr Leu Cys His lie Leu Asn Leu Tyr Arg Arg Thr Thr 
120 125 130 

tgg eta cac cag gee ctt egg gaa ggc act cga gtc cag agt gta gag 487 
Trp Leu His Gin Ala Leu Arg Glu Gly Thr Arg Val Gin Ser Val Glu 
135 140 145 

cag ate cga gag gtg get tea gga get gec agg ate cgt gga gag acc 535 
Gin He Arg Glu Val Ala Ser Gly Ala Ala Arg He Arg Gly Glu Thr 
150 155 160 165 

ttg ggc ate att gga eta ggt cgt gtg ggc cag gcg gtg gca ctt egg 583 
Leu Gly He He Gly Leu Gly Arg Val Gly Gin Ala Val Ala Leu Arg 

170 175 180 

gca aag get ttt ggc ttc aac gtc etc ttc tat gat cca tac eta tct 631 
Ala Lys Ala Phe Gly Phe Asn Val Leu Phe Tyr Asp Pro Tyr Leu Ser 
185 190 195 

gat gga ate gag egg gee ctg ggg eta cag cgc gtg age acg ctg cag 679 
Asp Gly He Glu Arg Ala Leu Gly Leu Gin Arg Val Ser Thr Leu Gin 
200 205 210 

gac ctg etc ttc cac agt gac tgc gtt acc ctg cat tgc ggc etc aat 727 
Asp Leu Leu Phe His Ser Asp Cys Val Thr Leu His Cys Gly Leu Asn 

215 220 225 

gag cac aac cac cac etc ate aat gac ttt act gtc aag cag atg aga 775 
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Glu His Asn His His Leu lie Asn Asp Phe Thr Val Lys Gin Met Arg 

230 235 240 245 

caa gga gcc ttt ctg gtg aac aca gcc cgt ggt ggc ctg gtg gat gag 823 
Gin Gly Ala Phe Leu Val Asn Thr Ala Arg Gly Gly Leu Val Asp Glu 

250 255 260 

aag gca gtg gcc cag gcc ctg aag gaa ggg egg ate cgt ggc gca gcg 871 
Lys Ala Val Ala Gin Ala Leu Lys Glu Gly Arg lie Arg Gly Ala Ala 

265 270 275 

ctg gac gtg cat gag tea gag ccc ttc age ttt age cag gga ccc tta 919 
Leu Asp Val His Glu Ser Glu Pro Phe Ser Phe Ser Gin Gly Pro Leu 

280 285 290 

aag gat gca ccc aac etc ate tgc aca ccc cat get gca tgg tac agt 967 
Lys Asp Ala Pro Asn Leu He Cys Thr Pro His Ala Ala Trp Tyr Ser 

295 300 305 

gag cag gcg tec att gag atg aga gag gag gca gcc egg gaa ate egg 1015 
Glu Gin Ala Ser He Glu Met Arg Glu Glu Ala Ala Arg Glu He Arg 

310 315 320 325 

cga gcc ate aca ggc egg ate cca gat age ttg aaa aac tgt gtc aac 1063 
Arg Ala He Thr Gly Arg He Pro Asp Ser Leu Lys Asn Cys Val Asn 

330 335 340 

aag gac cac ctg aca gcc gcc acg cac tgg gcc age atg gac cct get 1111 
Lys Asp His Leu Thr Ala Ala Thr His Trp Ala Ser Met Asp Pro Ala 
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345 350 355 

gtg gtg cac cct gag etc aat ggg get gec tac age agg tac cct cca 1159 
Val Val His Pro Glu Leu Asn Gly Ala Ala Tyr Ser Arg Tyr Pro Pro 

360 365 370 

ggc gtc gtg agt gtg gee ccc act ggc ate cca get get gtg gaa ggg 1207 
Gly Val Val Ser Val Ala Pro Thr Gly He Pro Ala Ala Val Glu Gly 

375 380 385 

att gtt ccc agt gee atg tec ctg tct cat ggc ctg ccc cct gtg gee 1255 
He Val Pro Ser Ala Met Ser Leu Ser His Gly Leu Pro Pro Val Ala 
390 395 400 405 

cac cca ccc cac get ccc tct cct ggc cag act gtc aag cct gag gcg 1303 
His Pro Pro His Ala Pro Ser Pro Gly Gin Thr Val Lys Pro Glu Ala 

410 415 420 

gat aga gac cat acg agt gac cag ttg tagcctgtga ggagctgtcc 1350 
Asp Arg Asp His Thr Ser Asp Gin Leu 

425 430 

agecttggea cctggtggag ggtgctgcac gctcttggac ccaagtgtgc agaggtggca 1410 
tccagtgtgg gccctagcac tccagagact ggcccgggcg 1450 



[0 3 4 3] 

<210> 6 
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<211> 4684 
<212> DNA 
<213> Mouse 



<220> 
<221> CDS 

<222> (150) .. (4673) 



<400> 6 

gaagacacct actgtgatga taaggttgct tctgccatct caggccagtg aaagtgcata 60 
tccgaagcct gtgttgaacg agaaggcagt accgctgttg agacaagtcc aaaggctagg 120 



ccagggactg tccttagggg ctcctcgtt atg atg get gga gaa ggg tea ace 173 

Met Met Ala Gly Glu Gly Ser Thr 
1 5 



att act age cgt ate aag aac ttg ctg agg tct cca tec ate aaa tta 221 
He Thr Ser Arg He Lys Asn Leu Leu Arg Ser Pro Ser He Lys Leu 
10 15 20 

cgc aga agt aaa gca gga aac egg aga gag gac etc age tec aag gta 269 
Arg Arg Ser Lys Ala Gly Asn Arg Arg Glu Asp Leu Ser Ser Lys Val 

25 30 35 40 



acc ttg gag aag gtc ctg gga gtg aca gta tct gga gga aga gga ctt 317 
Thr Leu Glu Lys Val Leu Gly Val Thr Val Ser Gly Gly Arg Gly Leu 

45 50 55 
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get tgt gag ccc cga tct ggc tta gtt gec tac cca gca ggg tgt gtg 365 
Ala Cys Glu Pro Arg Ser Gly Leu Val Ala Tyr Pro Ala Gly Cys Val 

60 65 70 

gtc gtc etc ttc aat ccc egg aag cac aaa cag cac cac ate etc aac 413 
Val Val Leu Phe Asn Pro Arg Lys His Lys Gin His His He Leu Asn 
75 80 85 

age tec agg aaa acc att act gee ctt gee ttc tec cct gat ggc aag 461 
Ser Ser Arg Lys Thr lie Thr Ala Leu Ala Phe Ser Pro Asp Gly Lys 
90 95 100 

tac ttg gtc act gga gag agt ggg cac atg cct gee gtg egg gtt tgg 509 
Tyr Leu Val Thr Gly Glu Ser Gly His Met Pro Ala Val Arg Val Trp 
105 110 115 120 

gat gtg get gaa cgt age cag gtg gca gag eta cag gag cat aag tat 557 
Asp Val Ala Glu Arg Ser Gin Val Ala Glu Leu Gin Glu His Lys Tyr 

125 130 135 

ggt gtg get tgt gtg get ttc tec cca agt gee aag tac att gtg tct 605 
Gly Val Ala Cys Val Ala Phe Ser Pro Ser Ala Lys Tyr lie Val Ser 
140 145 150 

gtg ggc tac cag cat gac atg att gtc aac gtg tgg gee tgg aag aaa 653 
Val Gly Tyr Gin His Asp Met He Val Asn Val Trp Ala Trp Lys Lys 
155 160 165 

aac att gta gtg gee tec aac aaa gta tec agt egg gta acc gca gtg 701 



14 4 



tfJH43P£ 11-3089773 



4t¥ i 1—2 4 8 4 



Asn He Val Val Ala Ser Asn Lys Val Ser Ser Arg Val Thr Ala Val 
170 175 180 

tec ttt tct gaa gac tgc age tac ttt gtc act gca ggc aac egg cac 749 
Ser Phe Ser Glu Asp Cys Ser Tyr Phe Val Thr Ala Gly Asn Arg His 
185 190 195 200 

ttc tgg tac ctg gat gac agt aag acc tea aag gtg aac gee 797 
Phe Trp Tyr Leu Asp Asp Ser Lys Thr Ser Lys Val Asn Ala 

205 210 215 

act gtg ccc ctg ctg ggc cgc teg ggg ctg ctg ggg gag ctg agg aac 845 
Thr Val Pro Leu Leu Gly Arg Ser Gly Leu Leu Gly Glu Leu Arg Asn 

220 225 230 

get gat age 893 
Ala Asp Ser 

age gat cgc 941 
Ser Asp Arg 

agg ctt ctg gac aaa tgg gtg gag eta agg aac aca gac age ttc aca 989 
Arg Leu Leu Asp Lys Trp Val Glu Leu Arg Asn Thr Asp Ser Phe Thr 

265 270 275 280 

acc act gtg gec cac tgc ate tct gtc acc caa gaa tac ate ttc tgt 1037 
Thr Thr Val Ala His Cys He Ser Val Thr Gin Glu Tyr He Phe Cys 

14 5 mUfttf- 11-3089773 



ate aaa 
He Lys 




aac ctg ttc act gat gtg gee tgt ggc cga ggg gaa aag 
Asn Leu Phe Thr Asp Val Ala Cys Gly Arg Gly Glu Lys 
235 240 245 

act ttc tgt ate acg teg teg ggg ctg ctg tgc gag ttc 
Thr Phe Cys He Thr Ser Ser Gly Leu Leu Cys Glu Phe 

250 255 260 



1 1 — 248442 



285 290 295 

ggc tgt get gat ggc acg gtg cgc ctt ttc aat cct tec aac ctg cac 1085 
Gly Cys Ala Asp Gly Thr Val Arg Leu Phe Asn Pro Ser Asn Leu His 
300 305 310 

ttc etc agt acc eta ccc aga ccc cat get ctt gga aca gac att gee 1133 
Phe Leu Ser Thr Leu Pro Arg Pro His Ala Leu Gly Thr Asp He Ala 

315 320 325 

age ate act gag gec agt cgc etc ttt tct gga ggg gtc aat gca agg 1181 
Ser He Thr Glu Ala Ser Arg Leu Phe Ser Gly Gly Val Asn Ala Arg 

330 335 340 

tac cca gac acc att gec ttg acc ttc gat cca act aat cag tgg eta 1229 
Tyr Pro Asp Thr He Ala Leu Thr Phe Asp Pro Thr Asn Gin Trp Leu 

345 350 355 360 

tct tgt gta tac aac gac cac age ata tat gtt tgg gat gtg agg gac 1277 
Ser Cys Val Tyr Asn Asp His Ser lie Tyr Val Trp Asp Val Arg Asp 

365 370 375 

ccc aag aaa gtg ggg aag gtg tac tec get ctg tat cac tec tec tgt 1325 
Pro Lys Lys Val Gly Lys Val Tyr Ser Ala Leu Tyr His Ser Ser Cys 
380 385 390 

gtc tgg agt gtg gag gtc tac cct gag ate aag gac agt cac cag gee 1373 
Val Trp Ser Val Glu Val Tyr Pro Glu He Lys Asp Ser His Gin Ala 
395 400 405 
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tgt ctt ccc etc agt tec ttt att act tgc tec tea gac aac ace ate 1421 
Cys Leu Pro Leu Ser Ser Phe He Thr Cys Ser Ser Asp Asn Thr lie 
410 415 420 

cgc ctg tgg aac aca gag age tct ggg gta cat ggc tct ace ctg cac 1469 
Arg Leu Trp Asn Thr Glu Ser Ser Gly Val His Gly Ser Thr Leu His 
425 430 435 440 

cgt aac ate etc age aat gat etc att aag ate ate tat gtg gat ggg 1517 
Arg Asn He Leu Ser Asn Asp Leu He Lys He lie Tyr Val Asp Gly 

445 450 455 

aac act cag get ttg ttg gac act gag ctg cct gga gga gac aaa get 1565 
Asn Thr Gin Ala Leu Leu Asp Thr Glu Leu Pro Gly Gly Asp Lys Ala 
460 465 470 

«at ggg teg ctg atg gac ccc cga gtg ggc ate egg tec gtg tgt att 1613 
Asp Gly Ser Leu Met Asp Pro Arg Val Gly He Arg Ser Val Cys He 

475 480 485 

age ccc aat gga cag cac ctg gee teg gga gac cgc atg ggg aca ctt 1661 
Ser Pro Asn Gly Gin His Leu Ala Ser Gly Asp Arg Met Gly Thr Leu 
490 495 500 

agg ata cat gaa ctg cag tec ctg agt gag atg ctg aaa gtg gag gee 1709 
Arg lie His Glu Leu Gin Ser Leu Ser Glu Met Leu Lys Val Glu Ala 

505 510 515 520 
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cac gac tct gag ate ttg tgc ctg gag tac tct aag cca gac aca ggt 1757 
His Asp Ser Glu lie Leu Cys Leu Glu Tyr Ser Lys Pro Asp Thr Gly 

525 530 535 



ttg aaa ctg eta gca teg gca age egg gac cgt ctg ate cac gag ctg 1805 
Leu Lys Leu Leu Ala Ser Ala Ser Arg Asp Arg Leu He His Glu Leu 

540 545 550 



gat get ggc egg gaa tat 
Asp Ala Gly Arg Glu Tyr 

555 

tct tec ate act get gtc 
Ser Ser He Thr Ala Val 

570 

atg ate age tgt ggt gca 
Met He Ser Cys Gly Ala 

585 590 



agt eta cag cag aca ctg 

Ser Leu Gin Gin Thr Leu 

560 

aag ttt gca gee agt gat 

Lys Phe Ala Ala Ser Asp 

575 580 

gac aag age att tac ttc 

Asp Lys Ser He Tyr Phe 

595 



gat gag cat tea 1853 

Asp Glu His Ser 

565 

ggg caa gtg cga 1901 
Gly Gin Val Arg 

cga act gca cag 1949 
Arg Thr Ala Gin 
600 



aag tct gga gaa gga gta cag ttt aca cga acg cac cac gtg gta egg 1997 
Lys Ser Gly Glu Gly Val Gin Phe Thr Arg Thr His His Val Val Arg 

605 610 615 

aag aca act etc tat gac atg gat gtg gag ccc age tgg aag tac acg 2045 
Lys Thr Thr Leu Tyr Asp Met Asp Val Glu Pro Ser Trp Lys Tyr Thr 

620 625 630 



gee ate ggc tgc caa gac egg aat att egg ate ttt aac att age age 2093 
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Ala He Gly Cys Gin Asp Arg Asn lie Arg He Phe Asn He Ser Ser 
635 640 645 

gga aag cag aaa aag ctg ttt aaa ggg tea cag ggt gaa gat ggc act 2141 
Gly Lys Gin Lys Lys Leu Phe Lys Gly Ser Gin Gly Glu Asp Gly Thr 
650 655 660 

etc att aag gtg cag aca gac ccc tea ggg ate tac att gee act age 2189 
Leu He Lys Val Gin Thr Asp Pro Ser Gly He Tyr He Ala Thr Ser 
665 670 675 680 

tgt tec gat aag aat etc tec att ttt gac ttc tec tea ggc gag tgt 2237 
Cys Ser Asp Lys Asn Leu Ser He Phe Asp Phe Ser Ser Gly Glu Cys 
685 690 695 

gtg gee acc atg ttt ggc cac tea gag att gtc act ggc atg aaa ttt 2285 
Val Ala Thr Met Phe Gly His Ser Glu He Val Thr Gly Met Lys Phe 

700 705 710 

agt aac gat tgc aaa cat etc ate tct gtg tea ggg gac age tgc ate 2333 
Ser Asn Asp Cys Lys His Leu He Ser Val Ser Gly Asp Ser Cys He 
715 720 725 

ttt gtc tgg cgt ctg age tct gag atg acc ate age atg agg cag cgc 2381 
Phe Val Trp Arg Leu Ser Ser Glu Met Thr He Ser Met Arg Gin Arg 
730 735 740 

ctg cgt gag egg egg cag cgc cag cga ggg ate aag cag caa gga cca 2429 
Leu Arg Glu Arg Arg Gin Arg Gin Arg Gly He Lys Gin Gin Gly Pro 
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745 750 755 760 

acg tct ccc cag agg get tct gga gec aag cag cac cat get cca gtg 2477 
Thr Ser Pro Gin Arg Ala Ser Gly Ala Lys Gin His His Ala Pro Val 
765 770 775 

gta ccc cct tct gga cca get ctt tec tea gac agt gac aag gag gga 2525 
Val Pro Pro Ser Gly Pro Ala Leu Ser Ser Asp Ser Asp Lys Glu Gly 
780 785 790 

gaa gat gag ggt act gaa gaa gaa gaa ttg cca get ctg ccc ate ctt 2573 
Glu Asp Glu Gly Thr Glu Glu Glu Glu Leu Pro Ala Leu Pro lie Leu 
795 800 805 

age aag age acc aag aaa gaa eta gee tea ggc tct agt cca gee ttg 2621 
Ser Lys Ser Thr Lys Lys Glu Leu Ala Ser Gly Ser Ser Pro Ala Leu 
810 815 820 

etc cga age ctg tec cac tgg gaa atg agt egg gca caa gag acc atg 2669 
Leu Arg Ser Leu Ser His Trp Glu Met Ser Arg Ala Gin Glu Thr Met 
825 830 835 840 

gag tac ctg gac cca get cct gta get aac aca gga cct aaa aga aga 2717 
Glu Tyr Leu Asp Pro Ala Pro Val Ala Asn Thr Gly Pro Lys Arg Arg 
845 850 855 

ggg cgc tgg get cag cca ggc gtg gag ctg agt gtt cgc tec atg ttg 2765 
Gly Arg Trp Ala Gin Pro Gly Val Glu Leu Ser Val Arg Ser Met Leu 
860 865 870 
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gac ctg aga cag ata gag acc tta gcc cca age cct cga ggc ccc age 2813 
Asp Leu Arg Gin He Glu Thr Leu Ala Pro Ser Pro Arg Gly Pro Ser 
875 880 885 

cag gac tea ctg get gtg tec cca get ggt cct ggg aag cat ggt cca 2861 
Gin Asp Ser Leu Ala Val Ser Pro Ala Gly Pro Gly Lys His Gly Pro 

890 895 900 

cag gcc cct gag ctg tea tgt gtc agt cag aat gaa agg gcc cct egg 2909 
Gin Ala Pro Glu Leu Ser Cys Val Ser Gin Asn Glu Arg Ala Pro Arg 

905 910 915 920 

ctt cag acc tec caa ccc tgc tec tgc ccc gac att ate caa ttg ttg 2957 
Leu Gin Thr Ser Gin Pro Cys Ser Cys Pro Asp He lie Gin Leu Leu 

925 930 935 

tea caa gag gaa gga gtc ttt gcc caa gat ctg gag cct gca ccc att 3005 
Ser Gin Glu Glu Gly Val Phe Ala Gin Asp Leu Glu Pro Ala Pro He 

940 945 950 

gaa gat ggt att gtc tac ccg gaa ccc agt gac age cct acc atg gat 3053 
Glu Asp Gly He Val Tyr Pro Glu Pro Ser Asp Ser Pro Thr Met Asp 
955 960 965 

acc agt gcg ttt cag gtg cag get cca acc gga gga tec eta gga aga 3101 
Thr Ser Ala Phe Gin Val Gin Ala Pro Thr Gly Gly Ser Leu Gly Arg 
970 975 980 



15 1 



mH#¥ 11-3089773 



i 1 — 248442 



atg tac cca ggc age agg ggc tea gaa aag cac agt cct gac agt gca 3149 
Met Tyr Pro Gly Ser Arg Gly Ser Glu Lys His Ser Pro Asp Ser Ala 
985 990 995 1000 



tgc tct gtg gat tac age age age egg ctt tec age cct gaa cac cct 3197 
Cys Ser Val Asp Tyr Ser Ser Ser Arg Leu Ser Ser Pro Glu His Pro 
1005 1010 1015 



aat gaa gac tct gag age aca gag ccc eta agt gtg gat ggc ate tec 3245 
Asn Glu Asp Ser Glu Ser Thr Glu Pro Leu Ser Val Asp Gly lie Ser 
1020 1025 1030 



tea gac ctg gaa gag cca gec gag ggt gat gaa gac gag gaa gaa gag 3293 
Ser Asp Leu Glu Glu Pro Ala Glu Gly Asp Glu Asp Glu Glu Glu Glu 
1035 1040 1045 



gga ggc act ggc etc tgt ggg eta cag gaa ggc ggc cct cgt acc cca 3341 
Gly Gly Thr Gly Leu Cys Gly Leu Gin Glu Gly Gly Pro Arg Thr Pro 
1050 1055 1060 



gat cag gaa cag ttt eta aaa cag etc ttt gag act ctg gee aat ggg 3389 
Asp Gin Glu Gin Phe Leu Lys Gin Leu Phe Glu Thr Leu Ala Asn Gly 
1065 1070 1075 1080 



act get cca ggg ggc cca gca egg gtg eta gag agg aca gag tct egg 3437 
Thr Ala Pro Gly Gly Pro Ala Arg Val Leu Glu Arg Thr Glu Ser Arg 
1085 1090 1095 



age ate tea tea cga ttc ctt ctg caa gtg cag acc etc cca etc agg 3485 
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Ser He Ser Ser Arg Phe Leu Leu Gin Val Gin Thr Leu Pro Leu Arg 
1100 1105 1110 



gaa cca tec eta tec tec tea ggc ttg gec ctg acg tec aga cct gac 3533 
Glu Pro Ser Leu Ser Ser Ser Gly Leu Ala Leu Thr Ser Arg Pro Asp 
1115 1120 1125 



cag gta tea cag gtg tct ggt gag cag ctg aaa ggc agt ggt gee act 3581 
Gin Val Ser Gin Val Ser Gly Glu Gin Leu Lys Gly Ser Gly Ala Thr 
1130 1135 1140 

cct cca gga gca ccc cca gaa atg gaa ccc tct tct ggc aac tct ggc 3629 
Pro Pro Gly Ala Pro Pro Glu Met Glu Pro Ser Ser Gly Asn Ser Gly 
1145 1150 1155 1160 



ccc aag cag gtg get cct gtg ctg ttg aca cga egg cgt aac aac ttg 3677 
Pro Lys Gin Val Ala Pro Val Leu Leu Thr Arg Arg Arg Asn Asn Leu 
1165 1170 1175 

gac aac age tgg gee tec aag aaa atg get gca ace egg cct tta get 3725 
Asp Asn Ser Trp Ala Ser Lys Lys Met Ala Ala Thr Arg Pro Leu Ala 
1180 1185 1190 



gga etc cag aaa gee cag tct gtg cat agt ttg gta cca cag gat gag 3773 
Gly Leu Gin Lys Ala Gin Ser Val His Ser Leu Val Pro Gin Asp Glu 
1195 1200 1205 

gtg cct tea tea cgt cca ctg etc ttc egg gag gca gag acc cag ggc 3821 
Val Pro Ser Ser Arg Pro Leu Leu Phe Arg Glu Ala Glu Thr Gin Gly 
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1210 



1215 



1220 



age tta gga tec ctg cca caa get ggt ggc tgc tea tct cag ccc cac 3869 
Ser Leu Gly Ser Leu Pro Gin Ala Gly Gly Cys Ser Ser Gin Pro His 
1225 1230 1235 1240 



tec tac cag aac cac acc acc agt tct atg gee aag eta gcg cgt agt 3917 
Ser Tyr Gin Asn His Thr Thr Ser Ser Met Ala Lys Leu Ala Arg Ser 
1245 1250 1255 



att tct gtt ggc gag aat ccg ggc ctg gca act gaa cct caa get cct 3965 

He Ser Val Gly Glu Asn Pro Gly Leu Ala Thr Glu Pro Gin Ala Pro 
1260 1265 1270 

gca ccg ate cga ate tea cca ttc aac aaa eta get ctg cct age agg 4013 

Ala Pro He Arg He Ser Pro Phe Asn Lys Leu Ala Leu Pro Ser Arg 
1275 1280 1285 



get cac ctt gtc ctg gac ate ccc aaa cca ctt cct gac cgt cct act 4061 
Ala His Leu Val Leu Asp lie Pro Lys Pro Leu Pro Asp Arg Pro Thr 
1290 1295 1300 



ctg acc aca ttc tea cct gta tec aag ggc ctg acc cac aat gaa aca 4109 
Leu Thr Thr Phe Ser Pro Val Ser Lys Gly Leu Thr His Asn Glu Thr 
1305 1310 1315 1320 



gaa caa teg ggg ccc ctt cgt gag cct agg aag get cat act aca gtt 4157 
Glu Gin Ser Gly Pro Leu Arg Glu Pro Arg Lys Ala His Thr Thr Val 
1325 1330 1335 
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gaa aag cac tec tgt tta ggg gag ggt act act cat aaa tct agg aca 4205 
Glu Lys His Ser Cys Leu Gly Glu Gly Thr Thr His Lys Ser Arg Thr 
1340 1345 1350 

gag tgc cag get tat cct gga ccc aac cac ccc tgt cgc cag caa ctg 4253 
Glu Cys Gin Ala Tyr Pro Gly Pro Asn His Pro Cys Arg Gin Gin Leu 

1355 1360 1365 

cca gtc aac aac ctt etc caa get gag age ttg cag ccc ctg tec cct 4301 
Pro Val Asn Asn Leu Leu Gin Ala Glu Ser Leu Gin Pro Leu Ser Pro 
1370 1375 1380 

gag aag act cgt aac ccc gtg gaa age age agg cca ggg gta gec ctg 4349 
Glu Lys Thr Arg Asn Pro Val Glu Ser Ser Arg Pro Gly Val Ala Leu 
1385 1390 1395 1400 

age cag gac tea gaa ctg gee ttg agt ctg caa cag tgt gaa cag etc 4397 
Ser Gin Asp Ser Glu Leu Ala Leu Ser Leu Gin Gin Cys Glu Gin Leu 
1405 1410 1415 

gtg gca gag etc cag ggg aat gta cgc cag gca gtg gag etc tac cgc 4445 
Val Ala Glu Leu Gin Gly Asn Val Arg Gin Ala Val Glu Leu Tyr Arg 
1420 1425 1430 

gcg gtg acc age tgt aag aca cct teg gca gag caa agt cac ate acc 4493 
Ala Val Thr Ser Cys Lys Thr Pro Ser Ala Glu Gin Ser His He Thr 
1435 1440 1445 
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cgt etc ctg aga gac acc ttc tct ccg gtg cga cag gag etc gag gtt 4541 
Arg Leu Leu Arg Asp Thr Phe Ser Pro Val Arg Gin Glu Leu Glu Val 
1450 1455 1460 

ctg get ggg gca gtg ctg tec age cca ggt ggc age cct ggg get gtg 4589 
Leu Ala Gly Ala Val Leu Ser Ser Pro Gly Gly Ser Pro Gly Ala Val 
1465 1470 1475 1480 

gcg get gag cag acg cag gee ctg ttg gag caa tac tec gag eta ctg 4637 
Ala Ala Glu Gin Thr Gin Ala Leu Leu Glu Gin Tyr Ser Glu Leu Leu 
1485 1490 1495 

eta aga get gtg gag egg cgc atg gag cgc aga etc tgagctcctg a 4684 
Leu Arg Ala Val Glu Arg Arg Met Glu Arg Arg Leu 
1500 1505 



[0 3 4 4] 

<210> 7 
<211> 734 
<212> DNA 
<213> Mouse 

<220> 

<221> CDS 

<222> (1)..(732) 

<400> 7 

agt age aaa tat tea aac gag teg aga age cag gcg gac tct ggc ttc 48 
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Ser Ser Lys Tyr Ser Asn Glu Ser Arg Ser Gin Ala Asp Ser Gly Phe 
15 10 15 

ctg ggg ctg egg ccg acc teg gtg gat ccc get ctg agg egg egg egg 96 
Leu Gly Leu Arg Pro Thr Ser Val Asp Pro Ala Leu Arg Arg Arg Arg 

20 25 30 

egg ggc ccc aga aac aag aag cgc ggc tgg agg agg etc gee gag gag 144 
Arg Gly Pro Arg Asn Lys Lys Arg Gly Trp Arg Arg Leu Ala Glu Glu 
35 40 45 

ccg ctg ggg tta gag gtc gac cag ttc ctg gaa gac gtc egg eta cag 192 
Pro Leu Gly Leu Glu Val Asp Gin Phe Leu Glu Asp Val Arg Leu Gin 

50 55 60 

gag cgc acg acc ggt ggc ttg ttg gca gag gee cca aac gaa aag etc 240 
Glu Arg Thr Thr Gly Gly Leu Leu Ala Glu Ala Pro Asn Glu Lys Leu 
65 70 75 80 

ttc ttc gtg gac aca gga ttc aag aga aaa gaa cca aga aag aag agg 288 
Phe Phe Val Asp Thr Gly Phe Lys Arg Lys Glu Pro Arg Lys Lys Arg 

85 90 95 

acc ttg gtc cag aag aag tea cag cgt etc cag aaa ccc tta egg gtt 336 
Thr Leu Val Gin Lys Lys Ser Gin Arg Leu Gin Lys Pro Leu Arg Val 
100 105 110 

gac ctt gee ctt gag aat cat tct aag ate cct get ccc aaa gac ate 384 
Asp Leu Ala Leu Glu Asn His Ser Lys lie Pro Ala Pro Lys Asp He 
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115 



120 



125 



etc gca cat cag gtc cct aat gec aag aag etc agg cga aag gag gag 
Leu Ala His Gin Val Pro Asn Ala Lys Lys Leu Arg Arg Lys Glu Glu 

130 135 140 



432 



tta tgg gag aaa ctg gca aag cag ggc gaa ctg ccc agg gat gtg cgc 480 
Leu Trp Glu Lys Leu Ala Lys Gin Gly Glu Leu Pro Arg Asp Val Arg 

145 150 155 160 

aag gca cag gec cga etc ctt age cct ccc aca cca aag gee aaa cct 528 
Lys Ala Gin Ala Arg Leu Leu Ser Pro Pro Thr Pro Lys Ala Lys Pro 
165 170 175 

ggg ccc cag gac ate att gag cga ccc ttc tat gac etc tgg aac cca 576 
Gly Pro Gin Asp lie He Glu Arg Pro Phe Tyr Asp Leu Trp Asn Pro 
180 185 190 

gac aac cct ctg gac acg cct ttg att ggt cag gat gca ttt ttt ctg 624 
Asp Asn Pro Leu Asp Thr Pro Leu He Gly Gin Asp Ala Phe Phe Leu 
195 200 205 

gaa cag acc aag aag aaa ggc gtg agg egg cca caa cgc etc cac ate 672 
Glu Gin Thr Lys Lys Lys Gly Val Arg Arg Pro Gin Arg Leu His He 
210 215 220 

aag cct tec cag gtg cct gca gtg gag gtg att cct gca gga gec tec 720 
Lys Pro Ser Gin Val Pro Ala Val Glu Val He Pro Ala Gly Ala Ser 
225 230 235 240 
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tac aac cca acc tt 734 
Tyr Asn Pro Thr 



[0 3 4 5] 

<210> 8 
<211> 1305 
<212> PRT 
<213> Mouse 

<400> 8 

Met Met Glu He Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin 

15 10 15 

Asp Asp Tyr Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu 

20 25 30 

Ala Gly Ser He Tyr Arg Glu Phe Glu Arg Leu He His Cys Tyr Asp 

35 40 45 

Glu Glu Val Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu 

50 55 60 

Asn Leu Asp Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu 

65 70 75 80 

Glu Leu Leu Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg 

85 90 95 
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Glu Lys Ala Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu 
100 105 110 

Asp Ala Leu Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His 

115 120 125 

Tyr Glu Phe Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala 
130 135 140 

Asp Gin He Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu 

145 150 155 160 

Tyr Asn Ala Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val 

165 170 175 

Glu His He Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin 
180 185 190 

Thr Glu Ser Ser Leu Pro Gly Arg Arg Lys Glu Arg Pro Thr Ser Leu 
195 200 205 

Asn Val Phe Pro Leu Ala Asp Gly Met Cys Pro Asn Asp Glu Met Ser 

210 215 220 

Glu Ser Gly Gin Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr 

225 230 235 240 



Lys Ser Asn Thr Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro 
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245 



250 



255 



Leu Asn Glu Ser Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys 

260 265 270 

Asn Asn Lys Gin Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val 
275 280 285 

Gin Val Thr Gin Glu Met Arg Asn Val Ser He Gly Met Gly Ser Ser 

290 295 300 

Asp Glu Trp Ser Asp Val Gin Asp He He Asp Ser Thr Pro Glu Leu 

305 310 315 320 

Asp Val Cys Pro Glu Thr Arg Leu Glu Arg Thr Gly Ser Ser Pro Thr 

325 330 335 

Gin Gly He Val Asn Lys Ala Phe Gly He Asn Thr Asp Ser Leu Tyr 

340 345 350 

His Glu Leu Ser Thr Ala Gly Ser Glu Val He Gly Asp Val Asp Glu 

355 360 365 

Gly Ala Asp Leu Leu Gly Glu Phe Ser Val Arg Asp Asp Phe Phe Gly 

370 375 380 



Met Gly Lys Glu Val Gly Asn Leu Leu Leu Glu Asn Ser Gin Leu Leu 
385 390 395 400 
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Glu Thr Lys Asn Ala Leu Asn Val Val Lys Asn Asp Leu He Ala Lys 
405 410 415 

Val Asp Gin Leu Ser Gly Glu Gin Glu Val Leu Lys Gly Glu Leu Glu 
420 425 430 

Ala Ala Lys Gin Ala Lys Val Lys Leu Glu Asn Arg lie Lys Glu Leu 
435 440 445 

Glu Glu Glu Leu Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg 
450 455 460 

Glu Pro Arg Glu Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu 
465 470 475 480 

Leu Asp Lys He Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu 

485 490 495 

Met Ala Arg Val Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met 
500 505 510 

Glu Leu Gin Glu Ala Val Arg Trp Thr Glu Met lie Arg Ala Ser Arg 

515 520 525 

Glu His Pro Ser Val Gin Glu Lys Lys Lys Ser Thr lie Trp Gin Phe 

530 535 540 



Phe Ser Arg Leu Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg 
545 550 555 560 
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Ser Tyr Pro Ser Val Asn He His Tyr Lys Ser Pro Thr Ala Ala Gly 

565 570 575 

Phe Ser Gin Arg Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser 

580 585 590 

Arg Pro Leu Glu Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg 
595 600 605 

Arg Glu Gin Lys Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg 

610 615 620 

Asn Asp Asp Gly Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys 

625 630 635 640 

Tyr Lys Gin Leu Ser Pro Asn Gly Gly Gin Glu Asp Thr Arg Met Lys 

645 650 655 

Asn Val Pro Val Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro 
660 665 670 

Ser Thr Lys Leu Trp Cys Ala Ala Gly Val Asn Leu Ser Gly Trp Lys 

675 680 685 

Pro His Glu Glu Asp Ser Ser Asn Gly Pro Lys Pro Val Pro Gly Arg 

690 695 700 



Asp Pro Leu Thr Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr 
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705 



710 



715 



720 



His Pro Ser Pro Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp 

725 730 735 

Ala Thr Ser Ser Arg Val Trp He Leu Thr Ser Thr Leu Thr Thr Ser 
740 745 750 

Lys Val Val lie lie Asp Ala Asn Gin Pro Gly Thr He Val Asp Gin 

755 760 765 

Phe Thr Val Cys Asn Ala His Val Leu Cys He Ser Ser He Pro Ala 
770 775 780 

Ala Ser Asp Ser Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp 
785 790 795 800 

Val Asn Pro Glu Asp Ser Gly Ala Asp Gly Val Leu Ala Gly He Thr 
805 810 815 

Leu Val Gly Cys Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser 
820 825 830 

Ser Arg Gly Asp Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala 
835 840 845 



Thr Thr Ala Asn Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala 
850 855 860 
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Thr Glu Ala Thr Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala 
865 870 875 880 

Thr Thr Val Arg Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro 

885 890 895 



Ala Pro Thr Pro Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser 

900 905 910 



Glu Ser Asn Gly Thr He Val Gin Pro Gin Val Glu Pro Ser Gly Glu 
915 920 925 



Leu Ser Thr Thr Thr Ser Ser Ala Ala Pro Thr Met Trp Leu Gly Ala 

930 935 940 

Gin Asn Gly Trp Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys 

945 950 955 960 

Cys Leu His Ser He Lys Leu Lys Asp Ser Val Leu Ser Leu Val His 
965 970 975 

Val Lys Gly Arg Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He 

980 985 990 

Phe His Arg Gly Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu 
995 1000 1005 



Met Asp Leu Gly His Pro His His Ser He Arg Cys Met Ala Val Val 
1010 1015 1020 
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Asn Asp Arg Val Trp Cys Gly Tyr Lys Asn Lys Val His Val He Gin 
025 1030 1035 1040 

Pro Lys Thr Met Gin lie Glu Lys Ser Phe Asp Ala His Pro Arg Arg 
1045 1050 1055 

Glu Ser Gin Val Arg Gin Leu Ala Trp lie Gly Asp Gly Val Trp Val 
1060 1065 1070 

Ser He Arg Leu Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His 
1075 1080 1085 

Gin His Leu Gin Asp Val Asp He Glu Pro Tyr Val Ser Lys Met Leu 
1090 1095 1100 

Gly Thr Gly Lys Leu Gly Phe Ser Phe Val Arg He Thr Ala Leu Leu 
105 1110 1115 1120 

He Ala Gly Asn Arg Leu Trp Val Gly Thr Gly Asn Gly Val Val He 
1125 1130 1135 

Ser He Pro Leu Thr Glu Thr Val Val Leu His Arg Gly Gin Leu Leu 
1140 1145 1150 

Gly Leu Arg Ala Asn Lys Thr Ser Pro Thr Ser Gly Glu Gly Thr Arg 
1155 1160 1165 



Pro Gly Gly lie He His Val Tyr Gly Asp Asp Ser Ser Asp Lys Ala 
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1170 



1175 



1180 



Ala Ser Ser Phe lie Pro Tyr Cys Ser Met Ala Gin Ala Gin Leu Cys 
185 1190 1195 1200 

Phe His Gly His Arg Asp Ala Val Lys Phe Phe Val Ser Val Pro Gly 
1205 1210 1215 

Asn Val Leu Ala Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu 
1220 1225 1230 

Gly Pro Gly Pro Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu 
1235 1240 1245 

Lys Asn Ala Leu Val Leu Ser Gly Gly Glu Gly Tyr He Asp Phe Arg 
1250 1255 1260 

He Gly Asp Gly Glu Asp Asp Glu Thr Glu Glu Cys Ala Gly Asp Val 
265 1270 1275 1280 

Asn Gin Thr Lys Pro Ser Leu Ser Lys Ala Glu Arg Ser His He He 
1285 1290 1295 



Val Trp Gin Val Ser Tyr Thr Pro Glu 

1300 1305 



[0 3 4 6] 

<210> 9 
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<211> 1314 
<212> PRT 
<213> Mouse 

<400> 9 

Met Met Glu He Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin 
15 10 15 

Asp Asp Tyr Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu 

20 25 30 

Ala Gly Ser He Tyr Arg Glu Phe Glu Arg Leu lie His Cys Tyr Asp 
35 40 45 

Glu Glu Val Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu 

50 55 60 

Asn Leu Asp Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu 
65 70 75 80 

Glu Leu Leu Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg 

85 90 95 

Glu Lys Ala Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu 
100 105 110 

Asp Ala Leu Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His 
115 120 125 
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Tyr Glu Phe Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala 

130 135 140 

Asp Gin He Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu 
145 150 155 160 

Tyr Asn Ala Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val 
165 170 175 

Glu His He Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin 
180 185 190 

Thr Glu Ser Ser Leu Pro Gly Arg Ser Pro Arg Gin Ser Trp Arg Lys 
195 200 205 

Ser Arg Lys Glu Arg Pro Thr Ser Leu Asn Val Phe Pro Leu Ala Asp 

210 215 220 

Gly Met Cys Pro Asn Asp Glu Met Ser Glu Ser Gly Gin Ser Ser Ala 

225 230 235 240 

Ala Ala Thr Pro Ser Thr Thr Gly Thr Lys Ser Asn Thr Pro Thr Ser 

245 250 255 

Ser Val Pro Ser Ala Ala Val Thr Pro Leu Asn Glu Ser Leu Gin Pro 

260 265 270 



Leu Gly Asp Tyr Val Ser Val Thr Lys Asn Asn Lys Gin Ala Arg Glu 

275 280 285 
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Lys Arg Asn Ser Arg Asn Met Glu Val Gin Val Thr Gin Glu Met Arg 

290 295 300 

Asn Val Ser lie Gly Met Gly Ser Ser Asp Glu Trp Ser Asp Val Gin 

305 310 315 320 

Asp lie lie Asp Ser Thr Pro Glu Leu Asp Val Cys Pro Glu Thr Arg 

325 330 335 

Leu Glu Arg Thr Gly Ser Ser Pro Thr Gin Gly lie Val Asn Lys Ala 

340 345 350 

Phe Gly He Asn Thr Asp Ser Leu Tyr His Glu Leu Ser Thr Ala Gly 

355 360 365 

Ser Glu Val He Gly Asp Val Asp Glu Gly Ala Asp Leu Leu Gly Glu 

370 375 380 

Phe Ser Val Arg Asp Asp Phe Phe Gly Met Gly Lys Glu Val Gly Asn 
385 390 395 400 

Leu Leu Leu Glu Asn Ser Gin Leu Leu Glu Thr Lys Asn Ala Leu Asn 
405 410 415 

Val Val Lys Asn Asp Leu He Ala Lys Val Asp Gin Leu Ser Gly Glu 
420 425 430 



Gin Glu Val Leu Lys Gly Glu Leu Glu Ala Ala Lys Gin Ala Lys Val 
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435 



440 



445 



Lys Leu Glu Asn Arg He Lys Glu Leu Glu Glu Glu Leu Lys Arg Val 
450 455 460 

Lys Ser Glu Ala Val Thr Ala Arg Arg Glu Pro Arg Glu Glu Val Glu 

465 470 475 480 

Asp Val Ser Ser Tyr Leu Cys Thr Glu Leu Asp Lys He Pro Met Ala 
485 490 495 

Gin Arg Arg Arg Phe Thr Arg Val Glu Met Ala Arg Val Leu Met Glu 
500 505 510 

Arg Asn Gin Tyr Lys Glu Arg Leu Met Glu Leu Gin Glu Ala Val Arg 

515 520 525 

Trp Thr Glu Met He Arg Ala Ser Arg Glu His Pro Ser Val Gin Glu 

530 535 540 

Lys Lys Lys Ser Thr He Trp Gin Phe Phe Ser Arg Leu Phe Ser Ser 

545 550 555 560 

Ser Ser Ser Pro Pro Pro Ala Lys Arg Ser Tyr Pro Ser Val Asn He 

565 570 575 



His Tyr Lys Ser Pro Thr Ala Ala Gly Phe Ser Gin Arg Arg Ser His 
580 585 590 
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Ala Leu Cys Gin He Ser Ala Gly Ser Arg Pro Leu Glu Phe Phe Pro 

595 600 605 

Asp Asp Asp Cys Thr Ser Ser Ala Arg Arg Glu Gin Lys Arg Glu Gin 
610 615 620 

Tyr Arg Gin Val Arg Glu His Val Arg Asn Asp Asp Gly Arg Leu Gin 

625 630 635 640 

Ala Cys Gly Trp Ser Leu Pro Ala Lys Tyr Lys Gin Leu Ser Pro Asn 
645 650 655 

Gly Gly Gin Glu Asp Thr Arg Met Lys Asn Val Pro Val Pro Val Tyr 
660 665 670 

Cys Arg Pro Leu Val Glu Lys Asp Pro Ser Thr Lys Leu Trp Cys Ala 
675 680 685 

Ala Gly Val Asn Leu Ser Gly Trp Lys Pro His Glu Glu Asp Ser Ser 
690 695 700 

Asn Gly Pro Lys Pro Val Pro Gly Arg Asp Pro Leu Thr Cys Asp Arg 

705 710 715 720 

Glu Gly Glu Gly Glu Pro Lys Ser Thr His Pro Ser Pro Glu Lys Lys 

725 730 735 



Lys Ala Lys Glu Thr Pro Glu Ala Asp Ala Thr Ser Ser Arg Val Trp 

740 745 750 
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He Leu Thr Ser Thr Leu Thr Thr Ser Lys Val Val He lie Asp Ala 

755 760 765 

Asn Gin Pro Gly Thr He Val Asp Gin Phe Thr Val Cys Asn Ala His 
770 775 780 

Val Leu Cys He Ser Ser He Pro Ala Ala Ser Asp Ser Asp Tyr Pro 
785 790 795 800 

Pro Gly Glu Met Phe Leu Asp Ser Asp Val Asn Pro Glu Asp Ser Gly 
805 810 815 

Ala Asp Gly Val Leu Ala Gly He Thr Leu Val Gly Cys Ala Thr Arg 

820 825 830 

Cys Asn Val Pro Arg Ser Asn Cys Ser Ser Arg Gly Asp Thr Pro Val 
835 840 845 

Leu Asp Lys Gly Gin Gly Asp Val Ala Thr Thr Ala Asn Gly Lys Val 

850 855 860 

Asn Pro Ser Gin Ser Thr Glu Glu Ala Thr Glu Ala Thr Glu Val Pro 

865 870 875 880 



Asp Pro Gly Pro Ser Glu Ser Glu Ala Thr Thr Val Arg Pro Gly Pro 

885 890 895 



Leu Thr Glu His Val Phe Thr Asp Pro Ala Pro Thr Pro Ser Ser Ser 

17 3 m$E4f ¥ 11-3089773 
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900 



905 



910 



Thr Gin Pro Ala Ser Glu Asn Gly Ser Glu Ser Asn Gly Thr He Val 

915 920 925 

Gin Pro Gin Val Glu Pro Ser Gly Glu Leu Ser Thr Thr Thr Ser Ser 
930 935 940 

Ala Ala Pro Thr Met Trp Leu Gly Ala Gin Asn Gly Trp Leu Tyr Val 

945 950 955 960 

His Ser Ala Val Ala Asn Trp Lys Lys Cys Leu His Ser He Lys Leu 
965 970 975 

Lys Asp Ser Val Leu Ser Leu Val His Val Lys Gly Arg Val Leu Val 
980 985 990 

Ala Leu Ala Asp Gly Thr Leu Ala He Phe His Arg Gly Glu Asp Gly 
995 1000 1005 

Gin Trp Asp Leu Ser Asn Tyr His Leu Met Asp Leu Gly His Pro His 
1010 1015 1020 

His Ser He Arg Cys Met Ala Val Val Asn Asp Arg Val Trp Cys Gly 
025 1030 1035 1040 



Tyr Lys Asn Lys Val His Val lie Gin Pro Lys Thr Met Gin He Glu 
1045 1050 1055 
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Lys Ser Phe Asp Ala His Pro Arg Arg Glu Ser Gin Val Arg Gin Leu 
1060 1065 1070 

Ala Trp lie Gly Asp Gly Val Trp Val Ser He Arg Leu Asp Ser Thr 
1075 1080 1085 

Leu Arg Leu Tyr His Ala His Thr His Gin His Leu Gin Asp Val Asp 
1090 1095 1100 

He Glu Pro Tyr Val Ser Lys Met Leu Gly Thr Gly Lys Leu Gly Phe 
105 1110 1115 1120 

Ser Phe Val Arg He Thr Ala Leu Leu He Ala Gly Asn Arg Leu Trp 
1125 1130 1135 

Val Gly Thr Gly Asn Gly Val Val He Ser He Pro Leu Thr Glu Thr 
1140 1145 1150 

Val Val Leu His Arg Gly Gin Leu Leu Gly Leu Arg Ala Asn Lys Thr 
1155 1160 1165 

Ser Pro Thr Ser Gly Glu Gly Thr Arg Pro Gly Gly He He His Val 
1170 1175 1180 

Tyr Gly Asp Asp Ser Ser Asp Lys Ala Ala Ser Ser Phe He Pro Tyr 
185 1190 1195 1200 



Cys Ser Met Ala Gin Ala Gin Leu Cys Phe His Gly His Arg Asp Ala 
1205 1210 1215 
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Val Lys Phe Phe Val Ser Val Pro Gly Asn Val Leu Ala Thr Leu Asn 
1220 1225 1230 

Gly Ser Val Leu Asp Ser Pro Ser Glu Gly Pro Gly Pro Ala Ala Pro 
1235 1240 1245 

Ala Ala Asp Ala Glu Gly Gin Lys Leu Lys Asn Ala Leu Val Leu Ser 
1250 1255 1260 

Gly Gly Glu Gly Tyr He Asp Phe Arg He Gly Asp Gly Glu Asp Asp 
265 1270 1275 1280 

Glu Thr Glu Glu Cys Ala Gly Asp Val Asn Gin Thr Lys Pro Ser Leu 
1285 1290 1295 

Ser Lys Ala Glu Arg Ser His He He Val Trp Gin Val Ser Tyr Thr 
1300 1305 1310 



Pro Glu 



[0 3 4 7] 
<210> 10 
<211> 1337 
<212> PRT 
<213> Mouse 
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<400> 10 

Met Met Glu He Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin 

15 10 15 

Asp Asp Tyr Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu 

20 25 30 

Ala Gly Ser lie Tyr Arg Glu Phe Glu Arg Leu He His Cys Tyr Asp 

35 40 45 

Glu Glu Val Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu 

50 55 60 

Asn Leu Asp Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu 

65 70 75 80 

Glu Leu Leu Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg 

85 90 95 

Glu Lys Ala Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu 
100 105 110 

Asp Ala Leu Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His 

115 120 125 

Tyr Glu Phe Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala 
130 135 140 

Asp Gin lie Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu 
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145 



150 



155 



160 



Tyr Asn Ala Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val 
165 170 175 

Glu His He Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin 
180 185 190 

Thr Glu Ser Ser Leu Pro Gly Arg Ser Arg Lys Glu Arg Pro Thr Ser 
195 200 205 

Leu Asn Val Phe Pro Leu Ala Asp Gly Met Val Arg Ala Gin Met Gly 

210 215 220 

Gly Lys Leu Val Pro Ala Gly Asp His Trp His Leu Ser Asp Leu Gly 

225 230 235 240 

Gin Leu Gin Ser Ser Ser Ser Tyr Gin Cys Pro Asn Asp Glu Met Ser 

245 250 255 

Glu Ser Gly Gin Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr 

260 265 270 

Lys Ser Asn Thr Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro 

275 280 285 



Leu Asn Glu Ser Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys 

290 295 300 
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Asn Asn Lys Gin Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val 

305 310 315 320 

Gin Val Thr Gin Glu Met Arg Asn Val Ser He Gly Met Gly Ser Ser 

325 330 335 

Asp Glu Trp Ser Asp Val Gin Asp He He Asp Ser Thr Pro Glu Leu 

340 345 350 

Asp Val Cys Pro Glu Thr Arg Leu Glu Arg Thr Gly Ser Ser Pro Thr 

355 360 365 

Gin Gly He Val Asn Lys Ala Phe Gly He Asn Thr Asp Ser Leu Tyr 

370 375 380 

His Glu Leu Ser Thr Ala Gly Ser Glu Val lie Gly Asp Val Asp Glu 

385 390 395 400 

Gly Ala Asp Leu Leu Gly Glu Phe Ser Val Arg Asp Asp Phe Phe Gly 
405 410 415 

Met Gly Lys Glu Val Gly Asn Leu Leu Leu Glu Asn Ser Gin Leu Leu 
420 425 430 

Glu Thr Lys Asn Ala Leu Asn Val Val Lys Asn Asp Leu lie Ala Lys 
435 440 445 



Val Asp Gin Leu Ser Gly Glu Gin Glu Val Leu Lys Gly Glu Leu Glu 

450 455 460 
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Ala Ala Lys Gin Ala Lys Val Lys Leu Glu Asn Arg He Lys Glu Leu 
465 470 475 480 

Glu Glu Glu Leu Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg 
485 490 495 

Glu Pro Arg Glu Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu 
500 505 510 

Leu Asp Lys He Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu 

515 520 525 

Met Ala Arg Val Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met 

530 535 540 

Glu Leu Gin Glu Ala Val Arg Trp Thr Glu Met lie Arg Ala Ser Arg 

545 550 555 560 

Glu His Pro Ser Val Gin Glu Lys Lys Lys Ser Thr He Trp Gin Phe 

565 570 575 

Phe Ser Arg Leu Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg 

580 585 590 

Ser Tyr Pro Ser Val Asn lie His Tyr Lys Ser Pro Thr Ala Ala Gly 
595 600 605 



Phe Ser Gin Arg Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser 
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610 



615 



620 



Arg Pro Leu Glu Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg 

625 630 635 640 

Arg Glu Gin Lys Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg 

645 650 655 

Asn Asp Asp Gly Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys 
660 665 670 

Tyr Lys Gin Leu Ser Pro Asn Gly Gly Gin Glu Asp Thr Arg Met Lys 
675 680 685 

Asn Val Pro Val Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro 
690 695 700 

Ser Thr Lys Leu Trp Cys Ala Ala Gly Val Asn Leu Ser Gly Trp Lys 
705 710 715 720 

Pro His Glu Glu Asp Ser Ser Asn Gly Pro Lys Pro Val Pro Gly Arg 

725 730 735 

Asp Pro Leu Thr Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr 
740 745 750 



His Pro Ser Pro Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp 
755 760 765 
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Ala Thr Ser Ser Arg Val Trp lie Leu Thr Ser Thr Leu Thr Thr Ser 
770 775 780 

Lys Val Val lie He Asp Ala Asn Gin Pro Gly Thr lie Val Asp Gin 
785 790 795 800 

Phe Thr Val Cys Asn Ala His Val Leu Cys lie Ser Ser He Pro Ala 
805 810 815 

Ala Ser Asp Ser Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp 

820 825 830 

Val Asn Pro Glu Asp Ser Gly Ala Asp Gly Val Leu Ala Gly He Thr 

835 840 845 

Leu Val Gly Cys Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser 

850 855 860 

Ser Arg Gly Asp Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala 
865 870 875 880 

Thr Thr Ala Asn Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala 

885 890 895 

Thr Glu Ala Thr Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala 
900 905 910 



Thr Thr Val Arg Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro 

915 920 925 
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Ala Pro Thr Pro Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser 

930 935 940 

Glu Ser Asn Gly Thr lie Val Gin Pro Gin Val Glu Pro Ser Gly Glu 

945 950 955 960 

Leu Ser Thr Thr Thr Ser Ser Ala Ala Pro Thr Met Trp Leu Gly Ala 
965 970 975 

Gin Asn Gly Trp Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys 

980 985 990 

Cys Leu His Ser He Lys Leu Lys Asp Ser Val Leu Ser Leu Val His 
995 1000 1005 

Val Lys Gly Arg Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He 
1010 1015 1020 

Phe His Arg Gly Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu 
025 1030 1035 1040 

Met Asp Leu Gly His Pro His His Ser lie Arg Cys Met Ala Val Val 
1045 1050 1055 

Asn Asp Arg Val Trp Cys Gly Tyr Lys Asn Lys Val His Val lie Gin 
1060 1065 1070 

Pro Lys Thr Met Gin He Glu Lys Ser Phe Asp Ala His Pro Arg Arg 
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1075 



1080 



1085 



Glu Ser Gin Val Arg Gin Leu Ala Trp He Gly Asp Gly Val Trp Val 
1090 1095 1100 

Ser lie Arg Leu Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His 
105 1110 1115 1120 

Gin His Leu Gin Asp Val Asp lie Glu Pro Tyr Val Ser Lys Met Leu 
1125 1130 1135 

Gly Thr Gly Lys Leu Gly Phe Ser Phe Val Arg He Thr Ala Leu Leu 
1140 1145 1150 

lie Ala Gly Asn Arg Leu Trp Val Gly Thr Gly Asn Gly Val Val He 
1155 1160 1165 

Ser He Pro Leu Thr Glu Thr Val Val Leu His Arg Gly Gin Leu Leu 
1170 1175 1180 

Gly Leu Arg Ala Asn Lys Thr Ser Pro Thr Ser Gly Glu Gly Thr Arg 
185 1190 1195 1200 

Pro Gly Gly He He His Val Tyr Gly Asp Asp Ser Ser Asp Lys Ala 
1205 1210 1215 



Ala Ser Ser Phe lie Pro Tyr Cys Ser Met Ala Gin Ala Gin Leu Cys 
1220 1225 1230 
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Phe His Gly His Arg Asp Ala Val Lys Phe Phe Val Ser Val Pro Gly 
1235 1240 1245 

Asn Val Leu Ala Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu 
1250 1255 1260 

Gly Pro Gly Pro Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu 
265 1270 1275 1280 

Lys Asn Ala Leu Val Leu Ser Gly Gly Glu Gly Tyr lie Asp Phe Arg 
1285 1290 1295 

He Gly Asp Gly Glu Asp Asp Glu Thr Glu Glu Cys Ala Gly Asp Val 
1300 1305 1310 

Asn Gin Thr Lys Pro Ser Leu Ser Lys Ala Glu Arg Ser His He He 
1315 1320 1325 



Val Trp Gin Val Ser Tyr Thr Pro Glu 

1330 1335 



[0 3 4 8] 
<210> 11 
<211> 1336 
<212> PRT 
<213> Mouse 

<400> 11 
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Met Met Glu lie Gin Met Asp Glu Gly Gly Gly Val Val Val Tyr Gin 

15 10 15 

Asp Asp Tyr Cys Ser Gly Ser Val Met Ser Glu Arg Val Ser Gly Leu 
20 25 30 

Ala Gly Ser He Tyr Arg Glu Phe Glu Arg Leu He His Cys Tyr Asp 
35 40 45 

Glu Glu Val Val Lys Glu Leu Met Pro Leu Val Val Asn Val Leu Glu 
50 55 60 

Asn Leu Asp Ser Val Leu Ser Glu Asn Gin Glu His Glu Val Glu Leu 
65 70 75 80 

Glu Leu Leu Arg Glu Asp Asn Glu Gin Leu Leu Thr Gin Tyr Glu Arg 

85 90 95 

Glu Lys Ala Leu Arg Lys Gin Ala Glu Glu Lys Phe He Glu Phe Glu 
100 105 110 

Asp Ala Leu Glu Gin Glu Lys Lys Glu Leu Gin He Gin Val Glu His 
115 120 125 

Tyr Glu Phe Gin Thr Arg Gin Leu Glu Leu Lys Ala Lys Asn Tyr Ala 
130 135 140 



Asp Gin He Ser Arg Leu Glu Glu Arg Glu Ser Glu Met Lys Lys Glu 
145 150 155 160 
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Tyr Asn Ala Leu His Gin Arg His Thr Glu Met He Gin Thr Tyr Val 
165 170 175 

Glu His lie Glu Arg Ser Lys Met Gin Gin Val Gly Gly Ser Gly Gin 

180 185 190 

Thr Glu Ser Ser Leu Pro Gly Arg Arg Lys Glu Arg Pro Thr Ser Leu 
195 200 205 

Asn Val Phe Pro Leu Ala Asp Gly Met Val Arg Ala Gin Met Gly Gly 

210 215 220 

Lys Leu Val Pro Ala Gly Asp His Trp His Leu Ser Asp Leu Gly Gin 

225 230 235 240 

Leu Gin Ser Ser Ser Ser Tyr Gin Cys Pro Asn Asp Glu Met Ser Glu 

245 250 255 

Ser Gly Gin Ser Ser Ala Ala Ala Thr Pro Ser Thr Thr Gly Thr Lys 

260 265 270 

Ser Asn Thr Pro Thr Ser Ser Val Pro Ser Ala Ala Val Thr Pro Leu 

275 280 285 

Asn Glu Ser Leu Gin Pro Leu Gly Asp Tyr Val Ser Val Thr Lys Asn 
290 295 300 



Asn Lys Gin Ala Arg Glu Lys Arg Asn Ser Arg Asn Met Glu Val Gin 
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305 



310 



315 



320 



Val Thr Gin Glu Met Arg Asn Val Ser He Gly Met Gly Ser Ser Asp 

325 330 335 

Glu Trp Ser Asp Val Gin Asp lie He Asp Ser Thr Pro Glu Leu Asp 

340 345 350 

Val Cys Pro Glu Thr Arg Leu Glu Arg Thr Gly Ser Ser Pro Thr Gin 

355 360 365 

Gly He Val Asn Lys Ala Phe Gly He Asn Thr Asp Ser Leu Tyr His 

370 375 380 

Glu Leu Ser Thr Ala Gly Ser Glu Val He Gly Asp Val Asp Glu Gly 

385 390 395 400 

Ala Asp Leu Leu Gly Glu Phe Ser Val Arg Asp Asp Phe Phe Gly Met 
405 410 415 

Gly Lys Glu Val Gly Asn Leu Leu Leu Glu Asn Ser Gin Leu Leu Glu 
420 425 430 

Thr Lys Asn Ala Leu Asn Val Val Lys Asn Asp Leu He Ala Lys Val 
435 440 445 



Asp Gin Leu Ser Gly Glu Gin Glu Val Leu Lys Gly Glu Leu Glu Ala 
450 455 460 
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Ala Lys Gin Ala Lys Val Lys Leu Glu Asn Arg lie Lys Glu Leu Glu 
465 470 475 480 

Glu Glu Leu Lys Arg Val Lys Ser Glu Ala Val Thr Ala Arg Arg Glu 
485 490 495 

Pro Arg Glu Glu Val Glu Asp Val Ser Ser Tyr Leu Cys Thr Glu Leu 

500 505 510 

Asp Lys He Pro Met Ala Gin Arg Arg Arg Phe Thr Arg Val Glu Met 

515 520 525 

Ala Arg Val Leu Met Glu Arg Asn Gin Tyr Lys Glu Arg Leu Met Glu 

530 535 540 



Leu Gin Glu Ala Val Arg Trp Thr Glu Met He Arg Ala Ser Arg Glu 

545 550 555 560 



His Pro Ser Val Gin Glu Lys Lys Lys Ser Thr He Trp Gin Phe Phe 

565 570 575 

Ser Arg Leu Phe Ser Ser Ser Ser Ser Pro Pro Pro Ala Lys Arg Ser 

580 585 590 

Tyr Pro Ser Val Asn He His Tyr Lys Ser Pro Thr Ala Ala Gly Phe 
595 600 605 

Ser Gin Arg Arg Ser His Ala Leu Cys Gin He Ser Ala Gly Ser Arg 

610 615 620 
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Pro Leu Glu Phe Phe Pro Asp Asp Asp Cys Thr Ser Ser Ala Arg Arg 

625 630 635 640 

Glu Gin Lys Arg Glu Gin Tyr Arg Gin Val Arg Glu His Val Arg Asn 

645 650 655 

Asp Asp Gly Arg Leu Gin Ala Cys Gly Trp Ser Leu Pro Ala Lys Tyr 
660 665 670 

Lys Gin Leu Ser Pro Asn Gly Gly Gin Glu Asp Thr Arg Met Lys Asn 
675 680 685 

Val Pro Val Pro Val Tyr Cys Arg Pro Leu Val Glu Lys Asp Pro Ser 

690 695 700 

Thr Lys Leu Trp Cys Ala Ala Gly Val Asn Leu Ser Gly Trp Lys Pro 
705 710 715 720 

His Glu Glu Asp Ser Ser Asn Gly Pro Lys Pro Val Pro Gly Arg Asp 
725 730 735 

Pro Leu Thr Cys Asp Arg Glu Gly Glu Gly Glu Pro Lys Ser Thr His 
740 745 750 

Pro Ser Pro Glu Lys Lys Lys Ala Lys Glu Thr Pro Glu Ala Asp Ala 
755 760 765 



Thr Ser Ser Arg Val Trp lie Leu Thr Ser Thr Leu Thr Thr Ser Lys 
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770 



775 



780 



Val Val He lie Asp Ala Asn Gin Pro Gly Thr He Val Asp Gin Phe 

785 790 795 800 

Thr Val Cys Asn Ala His Val Leu Cys He Ser Ser He Pro Ala Ala 
805 810 815 

Ser Asp Ser Asp Tyr Pro Pro Gly Glu Met Phe Leu Asp Ser Asp Val 

820 825 830 

Asn Pro Glu Asp Ser Gly Ala Asp Gly Val Leu Ala Gly He Thr Leu 

835 840 845 

Val Gly Cys Ala Thr Arg Cys Asn Val Pro Arg Ser Asn Cys Ser Ser 
850 855 860 

Arg Gly Asp Thr Pro Val Leu Asp Lys Gly Gin Gly Asp Val Ala Thr 
865 870 875 880 

Thr Ala Asn Gly Lys Val Asn Pro Ser Gin Ser Thr Glu Glu Ala Thr 
885 890 895 

Glu Ala Thr Glu Val Pro Asp Pro Gly Pro Ser Glu Ser Glu Ala Thr 

900 905 910 



Thr Val Arg Pro Gly Pro Leu Thr Glu His Val Phe Thr Asp Pro Ala 

915 920 925 
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Pro Thr Pro Ser Ser Ser Thr Gin Pro Ala Ser Glu Asn Gly Ser Glu 

930 935 940 

Ser Asn Gly Thr He Val Gin Pro Gin Val Glu Pro Ser Gly Glu Leu 

945 950 955 960 

Ser Thr Thr Thr Ser Ser Ala Ala Pro Thr Met Trp Leu Gly Ala Gin 

965 970 975 

Asn Gly Trp Leu Tyr Val His Ser Ala Val Ala Asn Trp Lys Lys Cys 
980 985 990 

Leu His Ser He Lys Leu Lys Asp Ser Val Leu Ser Leu Val His Val 
995 1000 1005 

Lys Gly Arg Val Leu Val Ala Leu Ala Asp Gly Thr Leu Ala He Phe 
1010 1015 1020 

His Arg Gly Glu Asp Gly Gin Trp Asp Leu Ser Asn Tyr His Leu Met 
025 1030 1035 1040 

Asp Leu Gly His Pro His His Ser He Arg Cys Met Ala Val Val Asn 
1045 1050 1055 

Asp Arg Val Trp Cys Gly Tyr Lys Asn Lys Val His Val lie Gin Pro 
1060 1065 1070 



Lys Thr Met Gin He Glu Lys Ser Phe Asp Ala His Pro Arg Arg Glu 
1075 1080 1085 
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Ser Gin Val Arg Gin Leu Ala Trp lie Gly Asp Gly Val Trp Val Ser 
1090 1095 1100 

lie Arg Leu Asp Ser Thr Leu Arg Leu Tyr His Ala His Thr His Gin 

105 1110 1115 1120 

His Leu Gin Asp Val Asp He Glu Pro Tyr Val Ser Lys Met Leu Gly 
1125 1130 1135 

Thr Gly Lys Leu Gly Phe Ser Phe Val Arg lie Thr Ala Leu Leu He 
1140 1145 1150 

Ala Gly Asn Arg Leu Trp Val Gly Thr Gly Asn Gly Val Val He Ser 
1155 1160 1165 

lie Pro Leu Thr Glu Thr Val Val Leu His Arg Gly Gin Leu Leu Gly 
1170 1175 1180 

Leu Arg Ala Asn Lys Thr Ser Pro Thr Ser Gly Glu Gly Thr Arg Pro 
185 1190 1195 1200 

Gly Gly He He His Val Tyr Gly Asp Asp Ser Ser Asp Lys Ala Ala 
1205 1210 1215 

Ser Ser Phe lie Pro Tyr Cys Ser Met Ala Gin Ala Gin Leu Cys Phe 
1220 1225 1230 



His Gly His Arg Asp Ala Val Lys Phe Phe Val Ser Val Pro Gly Asn 



19 3 



ffilE^ 5 !* 11-3089773 



11—248442 



1235 



1240 



1245 



Val Leu Ala Thr Leu Asn Gly Ser Val Leu Asp Ser Pro Ser Glu Gly 
1250 1255 1260 

Pro Gly Pro Ala Ala Pro Ala Ala Asp Ala Glu Gly Gin Lys Leu Lys 

265 1270 1275 1280 

Asn Ala Leu Val Leu Ser Gly Gly Glu Gly Tyr He Asp Phe Arg He 
1285 1290 1295 

Gly Asp Gly Glu Asp Asp Glu Thr Glu Glu Cys Ala Gly Asp Val Asn 
1300 1305 1310 

Gin Thr Lys Pro Ser Leu Ser Lys Ala Glu Arg Ser His He He Val 
1315 1320 1325 



Trp Gin Val Ser Tyr Thr Pro Glu 

1330 1335 



[0 3 4 9] 
<210> 12 
<211> 430 
<212> PRT 
<213> Mouse 

<400> 12 

Met Ser Gly Val Arg Pro Pro He Met Asn Gly Pro Met His Pro Arg 
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15 10 15 

Pro Leu Val Ala Leu Leu Asp Gly Arg Asp Cys Thr Val Glu Met Pro 

20 25 30 

He Leu Lys Asp Val Ala Thr Val Ala Phe Cys Asp Ala Gin Ser Thr 

35 40 45 

Gin Glu He His Glu Lys Val Leu Asn Glu Ala Val Gly Ala Leu Met 

50 55 60 

Tyr His Thr He Thr Leu Thr Arg Glu Asp Leu Glu Lys Phe Lys Ala 
65 70 75 80 

Leu Arg He lie Val Arg He Gly Ser Gly Phe Asp Asn He Asp He 
85 90 95 

Lys Ser Ala Gly Asp Leu Gly He Ala Val Cys Asn Val Pro Ala Ala 
100 105 110 

Ser Val Glu Glu Thr Ala Asp Ser Thr Leu Cys His He Leu Asn Leu 

115 120 125 

Tyr Arg Arg Thr Thr Trp Leu His Gin Ala Leu Arg Glu Gly Thr Arg 
130 135 140 

Val Gin Ser Val Glu Gin He Arg Glu Val Ala Ser Gly Ala Ala Arg 

145 150 155 160 
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lie Arg Gly Glu Thr Leu Gly lie lie Gly Leu Gly Arg Val Gly Gin 

165 170 175 

Ala Val Ala Leu Arg Ala Lys Ala Phe Gly Phe Asn Val Leu Phe Tyr 
180 185 190 

Asp Pro Tyr Leu Ser Asp Gly He Glu Arg Ala Leu Gly Leu Gin Arg 

195 200 205 

Val Ser Thr Leu Gin Asp Leu Leu Phe His Ser Asp Cys Val Thr Leu 
210 215 220 

His Cys Gly Leu Asn Glu His Asn His His Leu lie Asn Asp Phe Thr 

225 230 235 240 

Val Lys Gin Met Arg Gin Gly Ala Phe Leu Val Asn Thr Ala Arg Gly 

245 250 255 

Gly Leu Val Asp Glu Lys Ala Val Ala Gin Ala Leu Lys Glu Gly Arg 

260 265 270 

He Arg Gly Ala Ala Leu Asp Val His Glu Ser Glu Pro Phe Ser Phe 

275 280 285 

Ser Gin Gly Pro Leu Lys Asp Ala Pro Asn Leu He Cys Thr Pro His 
290 295 300 

Ala Ala Trp Tyr Ser Glu Gin Ala Ser He Glu Met Arg Glu Glu Ala 

305 310 315 320 
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Ala Arg Glu lie Arg Arg Ala He Thr Gly Arg He Pro Asp Ser Leu 

325 330 335 

Lys Asn Cys Val Asn Lys Asp His Leu Thr Ala Ala Thr His Trp Ala 
340 345 350 

Ser Met Asp Pro Ala Val Val His Pro Glu Leu Asn Gly Ala Ala Tyr 

355 360 365 

Ser Arg Tyr Pro Pro Gly Val Val Ser Val Ala Pro Thr Gly lie Pro 

370 375 380 

Ala Ala Val Glu Gly lie Val Pro Ser Ala Met Ser Leu Ser His Gly 

385 390 395 400 

Leu Pro Pro Val Ala His Pro Pro His Ala Pro Ser Pro Gly Gin Thr 

405 410 415 



Val Lys Pro Glu Ala Asp Arg Asp His Thr Ser Asp Gin Leu 
420 425 430 



[0 3 5 0] 
<210> 13 
<211> 1508 
<212> PRT 
<213> Mouse 
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<400> 13 

Met Met Ala Gly Glu Gly Ser Thr He Thr Ser Arg He Lys Asn Leu 
15 10 15 

Leu Arg Ser Pro Ser lie Lys Leu Arg Arg Ser Lys Ala Gly Asn Arg 
20 25 30 

Arg Glu Asp Leu Ser Ser Lys Val Thr Leu Glu Lys Val Leu Gly Val 

35 40 45 

Thr Val Ser Gly Gly Arg Gly Leu Ala Cys Glu Pro Arg Ser Gly Leu 

50 55 60 

Val Ala Tyr Pro Ala Gly Cys Val Val Val Leu Phe Asn Pro Arg Lys 

65 70 75 80 

His Lys Gin His His He Leu Asn Ser Ser Arg Lys Thr He Thr Ala 
85 90 95 

Leu Ala Phe Ser Pro Asp Gly Lys Tyr Leu Val Thr Gly Glu Ser Gly 
100 105 110 

His Met Pro Ala Val Arg Val Trp Asp Val Ala Glu Arg Ser Gin Val 
115 120 125 

Ala Glu Leu Gin Glu His Lys Tyr Gly Val Ala Cys Val Ala Phe Ser 
130 135 140 

Pro Ser Ala Lys Tyr He Val Ser Val Gly Tyr Gin His Asp Met He 
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145 



150 



155 



160 



Val Asn Val Trp Ala Trp Lys Lys Asn He Val Val Ala Ser Asn Lys 

165 170 175 

Val Ser Ser Arg Val Thr Ala Val Ser Phe Ser Glu Asp Cys Ser Tyr 
180 185 190 

Phe Val Thr Ala Gly Asn Arg His He Lys Phe Trp Tyr Leu Asp Asp 
195 200 205 

Ser Lys Thr Ser Lys Val Asn Ala Thr Val Pro Leu Leu Gly Arg Ser 
210 215 220 

Gly Leu Leu Gly Glu Leu Arg Asn Asn Leu Phe Thr Asp Val Ala Cys 

225 230 235 240 

Gly Arg Gly Glu Lys Ala Asp Ser Thr Phe Cys He Thr Ser Ser Gly 
245 250 255 

Leu Leu Cys Glu Phe Ser Asp Arg Arg Leu Leu Asp Lys Trp Val Glu 

260 265 270 

Leu Arg Asn Thr Asp Ser Phe Thr Thr Thr Val Ala His Cys He Ser 
275 280 285 



Val Thr Gin Glu Tyr He Phe Cys Gly Cys Ala Asp Gly Thr Val Arg 

290 295 300 



19 9 



miiE#¥ 11-3089773 




4#¥ 1 1-248442 



Leu Phe Asn Pro Ser Asn Leu His Phe Leu Ser Thr Leu Pro Arg Pro 
305 310 315 320 

His Ala Leu Gly Thr Asp He Ala Ser He Thr Glu Ala Ser Arg Leu 

325 330 335 

Phe Ser Gly Gly Val Asn Ala Arg Tyr Pro Asp Thr He Ala Leu Thr 
340 345 350 

Phe Asp Pro Thr Asn Gin Trp Leu Ser Cys Val Tyr Asn Asp His Ser 
355 360 365 

He Tyr Val Trp Asp Val Arg Asp Pro Lys Lys Val Gly Lys Val Tyr 
370 375 380 

Ser Ala Leu Tyr His Ser Ser Cys Val Trp Ser Val Glu Val Tyr Pro 

385 390 395 400 

Glu He Lys Asp Ser His Gin Ala Cys Leu Pro Leu Ser Ser Phe He 
405 410 415 

Thr Cys Ser Ser Asp Asn Thr He Arg Leu Trp Asn Thr Glu Ser Ser 
420 425 430 

Gly Val His Gly Ser Thr Leu His Arg Asn He Leu Ser Asn Asp Leu 
435 440 445 



He Lys He lie Tyr Val Asp Gly Asn Thr Gin Ala Leu Leu Asp Thr 

450 455 460 
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Glu Leu Pro Gly Gly Asp Lys Ala Asp Gly Ser Leu Met Asp Pro Arg 
465 470 475 480 

Val Gly He Arg Ser Val Cys He Ser Pro Asn Gly Gin His Leu Ala 
485 490 495 

Ser Gly Asp Arg Met Gly Thr Leu Arg lie His Glu Leu Gin Ser Leu 

500 505 510 

Ser Glu Met Leu Lys Val Glu Ala His Asp Ser Glu He Leu Cys Leu 
515 520 525 

Glu Tyr Ser Lys Pro Asp Thr Gly Leu Lys Leu Leu Ala Ser Ala Ser 

530 535 540 

Arg Asp Arg Leu He His Glu Leu Asp Ala Gly Arg Glu Tyr Ser Leu 

545 550 555 560 

Gin Gin Thr Leu Asp Glu His Ser Ser Ser lie Thr Ala Val Lys Phe 

565 570 575 

Ala Ala Ser Asp Gly Gin Val Arg Met lie Ser Cys Gly Ala Asp Lys 

580 585 590 

Ser He Tyr Phe Arg Thr Ala Gin Lys Ser Gly Glu Gly Val Gin Phe 

595 600 605 



Thr Arg Thr His His Val Val Arg Lys Thr Thr Leu Tyr Asp Met Asp 
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610 



615 



620 



Val Glu Pro Ser Trp Lys Tyr Thr Ala lie Gly Cys Gin Asp Arg Asn 

625 630 635 640 

He Arg lie Phe Asn lie Ser Ser Gly Lys Gin Lys Lys Leu Phe Lys 
645 650 655 

Gly Ser Gin Gly Glu Asp Gly Thr Leu He Lys Val Gin Thr Asp Pro 

660 665 670 

Ser Gly He Tyr He Ala Thr Ser Cys Ser Asp Lys Asn Leu Ser He 
675 680 685 

Phe Asp Phe Ser Ser Gly Glu Cys Val Ala Thr Met Phe Gly His Ser 
690 695 700 

Glu He Val Thr Gly Met Lys Phe Ser Asn Asp Cys Lys His Leu He 
705 710 715 720 

Ser Val Ser Gly Asp Ser Cys He Phe Val Trp Arg Leu Ser Ser Glu 

725 730 735 

Met Thr He Ser Met Arg Gin Arg Leu Arg Glu Arg Arg Gin Arg Gin 
740 745 750 



Arg Gly lie Lys Gin Gin Gly Pro Thr Ser Pro Gin Arg Ala Ser Gly 

755 760 765 
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Ala Lys Gin His His Ala Pro Val Val Pro Pro Ser Gly Pro Ala Leu 

770 775 780 



Ser Ser Asp Ser Asp Lys Glu Gly Glu Asp Glu Gly Thr Glu Glu Glu 
785 790 795 800 

Glu Leu Pro Ala Leu Pro He Leu Ser Lys Ser Thr Lys Lys Glu Leu 

805 810 815 

Ala Ser Gly Ser Ser Pro Ala Leu Leu Arg Ser Leu Ser His Trp Glu 
820 825 830 

Met Ser Arg Ala Gin Glu Thr Met Glu Tyr Leu Asp Pro Ala Pro Val 

835 840 845 

Ala Asn Thr Gly Pro Lys Arg Arg Gly Arg Trp Ala Gin Pro Gly Val 

850 855 860 

Glu Leu Ser Val Arg Ser Met Leu Asp Leu Arg Gin He Glu Thr Leu 
865 870 875 880 

Ala Pro Ser Pro Arg Gly Pro Ser Gin Asp Ser Leu Ala Val Ser Pro 
885 890 895 

Ala Gly Pro Gly Lys His Gly Pro Gin Ala Pro Glu Leu Ser Cys Val 
900 905 910 



Ser Gin Asn Glu Arg Ala Pro Arg Leu Gin Thr Ser Gin Pro Cys Ser 
915 920 925 
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Cys Pro Asp He lie Gin Leu Leu Ser Gin Glu Glu Gly Val Phe Ala 
930 935 940 

Gin Asp Leu Glu Pro Ala Pro He Glu Asp Gly He Val Tyr Pro Glu 

945 950 955 960 

Pro Ser Asp Ser Pro Thr Met Asp Thr Ser Ala Phe Gin Val Gin Ala 

965 970 975 

Pro Thr Gly Gly Ser Leu Gly Arg Met Tyr Pro Gly Ser Arg Gly Ser 
980 985 990 

Glu Lys His Ser Pro Asp Ser Ala Cys Ser Val Asp Tyr Ser Ser Ser 
995 1000 1005 

Arg Leu Ser Ser Pro Glu His Pro Asn Glu Asp Ser Glu Ser Thr Glu 
1010 1015 1020 

Pro Leu Ser Val Asp Gly He Ser Ser Asp Leu Glu Glu Pro Ala Glu 
025 1030 1035 1040 

Gly Asp Glu Asp Glu Glu Glu Glu Gly Gly Thr Gly Leu Cys Gly Leu 
1045 1050 1055 

Gin Glu Gly Gly Pro Arg Thr Pro Asp Gin Glu Gin Phe Leu Lys Gin 
1060 1065 1070 



Leu Phe Glu Thr Leu Ala Asn Gly Thr Ala Pro Gly Gly Pro Ala Arg 
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1075 1080 1085 

Val Leu Glu Arg Thr Glu Ser Arg Ser He Ser Ser Arg Phe Leu Leu 
1090 1095 1100 

Gin Val Gin Thr Leu Pro Leu Arg Glu Pro Ser Leu Ser Ser Ser Gly 
105 1110 1115 1120 

Leu Ala Leu Thr Ser Arg Pro Asp Gin Val Ser Gin Val Ser Gly Glu 
1125 1130 1135 

Gin Leu Lys Gly Ser Gly Ala Thr Pro Pro Gly Ala Pro Pro Glu Met 
1140 1145 1150 

Glu Pro Ser Ser Gly Asn Ser Gly Pro Lys Gin Val Ala Pro Val Leu 
1155 1160 1165 

Leu Thr Arg Arg Arg Asn Asn Leu Asp Asn Ser Trp Ala Ser Lys Lys 
1170 1175 1180 

Met Ala Ala Thr Arg Pro Leu Ala Gly Leu Gin Lys Ala Gin Ser Val 
185 1190 1195 1200 

His Ser Leu Val Pro Gin Asp Glu Val Pro Ser Ser Arg Pro Leu Leu 
1205 1210 1215 

Phe Arg Glu Ala Glu Thr Gin Gly Ser Leu Gly Ser Leu Pro Gin Ala 

1220 1225 1230 
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Gly Gly Cys Ser Ser Gin Pro His Ser Tyr Gin Asn His Thr Thr Ser 
1235 1240 1245 

Ser Met Ala Lys Leu Ala Arg Ser He Ser Val Gly Glu Asn Pro Gly 
1250 1255 1260 

Leu Ala Thr Glu Pro Gin Ala Pro Ala Pro He Arg He Ser Pro Phe 
265 1270 1275 1280 

Asn Lys Leu Ala Leu Pro Ser Arg Ala His Leu Val Leu Asp He Pro 
1285 1290 1295 

Lys Pro Leu Pro Asp Arg Pro Thr Leu Thr Thr Phe Ser Pro Val Ser 
1300 1305 1310 

Lys Gly Leu Thr His Asn Glu Thr Glu Gin Ser Gly Pro Leu Arg Glu 

1315 1320 1325 

Pro Arg Lys Ala His Thr Thr Val Glu Lys His Ser Cys Leu Gly Glu 
1330 1335 1340 

Gly Thr Thr His Lys Ser Arg Thr Glu Cys Gin Ala Tyr Pro Gly Pro 
345 1350 1355 1360 

Asn His Pro Cys Arg Gin Gin Leu Pro Val Asn Asn Leu Leu Gin Ala 
1365 1370 1375 

Glu Ser Leu Gin Pro Leu Ser Pro Glu Lys Thr Arg Asn Pro Val Glu 
1380 1385 1390 
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Ser Ser Arg Pro Gly Val Ala Leu Ser Gin Asp Ser Glu Leu Ala Leu 
1395 1400 1405 

Ser Leu Gin Gin Cys Glu Gin Leu Val Ala Glu Leu Gin Gly Asn Val 
1410 1415 1420 

Arg Gin Ala Val Glu Leu Tyr Arg Ala Val Thr Ser Cys Lys Thr Pro 
425 1430 1435 1440 

Ser Ala Glu Gin Ser His He Thr Arg Leu Leu Arg Asp Thr Phe Ser 
1445 1450 1455 

Pro Val Arg Gin Glu Leu Glu Val Leu Ala Gly Ala Val Leu Ser Ser 
1460 1465 1470 

Pro Gly Gly Ser Pro Gly Ala Val Ala Ala Glu Gin Thr Gin Ala Leu 
1475 1480 1485 

Leu Glu Gin Tyr Ser Glu Leu Leu Leu Arg Ala Val Glu Arg Arg Met 
1490 1495 1500 



Glu Arg Arg Leu 

505 



[0 3 5 1] 
<210> 14 
<211> 244 
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<212> PRT 
<213> Mouse 

<400> 14 

Ser Ser Lys Tyr Ser Asn Glu Ser Arg Ser Gin Ala Asp Ser Gly Phe 
15 10 15 

Leu Gly Leu Arg Pro Thr Ser Val Asp Pro Ala Leu Arg Arg Arg Arg 

20 25 30 

Arg Gly Pro Arg Asn Lys Lys Arg Gly Trp Arg Arg Leu Ala Glu Glu 
35 40 45 

Pro Leu Gly Leu Glu Val Asp Gin Phe Leu Glu Asp Val Arg Leu Gin 
50 55 60 

Glu Arg Thr Thr Gly Gly Leu Leu Ala Glu Ala Pro Asn Glu Lys Leu 

65 70 75 80 

Phe Phe Val Asp Thr Gly Phe Lys Arg Lys Glu Pro Arg Lys Lys Arg 

85 90 95 

Thr Leu Val Gin Lys Lys Ser Gin Arg Leu Gin Lys Pro Leu Arg Val 
100 105 110 

Asp Leu Ala Leu Glu Asn His Ser Lys He Pro Ala Pro Lys Asp He 
115 120 125 

Leu Ala His Gin Val Pro Asn Ala Lys Lys Leu Arg Arg Lys Glu Glu 
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130 



135 



140 



Leu Trp Glu Lys Leu Ala Lys Gin Gly Glu Leu Pro Arg Asp Val Arg 

145 150 155 160 

Lys Ala Gin Ala Arg Leu Leu Ser Pro Pro Thr Pro Lys Ala Lys Pro 
165 170 175 

Gly Pro Gin Asp He He Glu Arg Pro Phe Tyr Asp Leu Trp Asn Pro 

180 185 190 

Asp Asn Pro Leu Asp Thr Pro Leu He Gly Gin Asp Ala Phe Phe Leu 

195 200 205 

Glu Gin Thr Lys Lys Lys Gly Val Arg Arg Pro Gin Arg Leu His He 
210 215 220 

Lys Pro Ser Gin Val Pro Ala Val Glu Val He Pro Ala Gly Ala Ser 

225 230 235 240 



Tyr Asn Pro Thr 



[0 3 5 2] 
<210> 15 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

tagatatcgc cttggaacaa gagaaga 27 



[0 3 5 3] 
<210> 16 
9 <211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

atgaattctc agttgttctt tgtgacactg a 31 

[01] p cDNA3-S-J SAP 1 a~pcDNA3-S-JSAPl d (DM 

[0 2] pcDNA3-S-J S AP 3 <Dfflm&B1&m$:mLt=.mT*$>2>o 
[0 3] P cDNA3-S-JSAP4;fcJ:tfpGAD10-J S A P 5 ©MPS 

[04] V?XJNK3, 7>?^JSAP1 aC9#cDNA(l9-ai©MS:^ 

u-zfuLTTVxBm. mm. bmu m. 4m *sfm<z)mRNAjc*fLT 
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[0 5] JNK1, JNK2, JNK3. ERK2, p 3 8 lZ*ft Z> J S A P 
mV2bZ> 0 TmttCO S- 70jggiCfe^S#F 1 a g- JNK1, 2, 3, ER 

[0 6] J SAP 1 aJCfcttS JNK3|g^««<Oj»«f*g*S:^bfe«»*» 

cd0t?&£ o 0-e&£„ 

[07] JNK3JCi*J SAP 1 a©y>fiftft&j»«f|§^S:^bfc«^»» 

# [0 8] JSAPlaffl'J>iftL JNK3©ttllSrtM««S:»«fL/fett* 
€:^L/feHT?*So JNK3{i^fei:J:iJMLfe 0 .jWJ»CD«ttHoechstift 

[09] SEK llC^ffS J SAP 1 a©*g-£f£fci*:i:;**>:/n^-f >^*IC 

tt-5#F 1 ag-SEKl, feitf^gffifl: S E K 1 (D&mA&mWi-f 2>f~&>. ffl 

[010] MKK7tC^ffS J SAP 1 aO^rttfc^inx^^n^-f >^ 
^ tCj: y^Lfe^$:^L/fem^i*©0^$>S o TSttC O S - 7 ^Jfe }C 

S#F 1 a g-MKK7©Mi?:Slilt5fe^ $ffllfSJl&ffi?&3:M # 



[011] ME.K1, MKK6{CftSJSAPl a©^M5:f^^>^ 

n-^ >4ac<fc y»«f bfc^lll&^Lk«^lfr<z>0 v e&3 o rmteco s - i 

i»Cfctf*#Flag-MEKl, MKK6 0»35tfe*St*feft, ffllBtft 

[01 2] MEKK1©N*»»^ (1-6 4 OT^i^S) J S 

API a©$gil-f££tf m -^>f >^tCJ:yj»«fbfc#§*S:a%L/fc«ft* 

i&<Z>0^&& o TIttCO S- 7jWfleiK:feW-«#F 1 a g— MEKK 1 ©N*Si 
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[013] c-Raf 1©NtK^^ (1-3 2 7 7^;i^i) 
*3§5§|S# (3 1 6- 6 4 8T*;g|^i) lC&"t"<5 J SAP 1 a ©*g-£H4& 

O S- 7ffiMKjStfZ&F lag-Raf-N, Ra f - C (D$&%m.%:Wm-* & 

[014] PI 9MBSlCfe^S JNK3^tt$:GAL4-c- J unglffitt 
# tLTltt5LUCl/^-^-^t% JNK3?S14lC*f-rSCd c 4 2^^^ 
J S A P 1 a ©M?:i^fc^S:^t@T^5c tiMtfltt J N K 3 tSttJC^jS-r 

[015] PI 9 ^y&lCiS^S E R KjSft&GA L 4 — E 1 k 1 L 
TiI^tSLUCW3K-^-^ ERKtS-ffitCfcrt- SARa f lfc^^JSA 
P 1 a®M$:ll^^5:^tEtfeS. jpgfUliE RKfS^C^fjSt £k *B*f 

[016] CO S - 7jfflfl£lC AME KK 1 „ JNK3l^??:#i^^V^ffi 
^5:V\ob«fc(C^AU #f,tlfcAMEKKliIE JNK3§iE ft&lt 

^*i>©H*e*>S- AJ±, fgffiftJNK3©«3S&y>»fl:S!JNK3«:®a-r 
Siftt'^l^?:, B&mF 1 a g»JNK3 fclfc-feLfc^fc^-T 
„ 1 IC&AMEKK lMifcu 1/ - > 2 JC tttSffift J N K 3 l/- 

>3 JCtt JNK3W3RIR, b->4 Kltt3te : ?-&*Ab«iV>CO S - 7»M# 

[017] JNK3Cft«JSAP3, 4, 5 # yfU-r 

-f >^tci: »J^ffiL£MJII£^bfcmi^l&©0T?&£o TfttCOS - 7jfflJBS 
lCfc#5#F 1 a g - J N K 3 ©»«IS*St5feft, *WJ»»lffl«&JB V>fc 

[018] ATF 2lC*J-r& J S AP 3©*g-£tt&:*-- F ^ S^?"^ 7 -f -IC 



2 12 
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1 1 —2 4 8 4 




[019] 35 ST*^;i/£*lfciffi*(Z>;R£ fc^-TS J S AP4^^©|g^$:^- 

[02 0] J SAP40JNK3^««fet- h7^^7>f -(C j: »Jj!| 

fcH*<Z>:R££;£-f £ J SAP4^t, GSTfeS^tj;GST-JNK3 £ CD 

[021] JSAP40JNK1, JNK2, E RK 2/\0^fi$:'?XX^ 

# -f>^©e>*», H2^^<J;^3^«-etL j rtlCO S- 7MBS{Cfe^-6 J S AP 
4fej:I?#MAPK (JNK1, JNK2, JNK3, ERK2) (D^IJgjilcSi 

[02 2] J SAP 4 © c DN Affi-i©ffi^J$:^n - ^i: ItY'J^il, 
'bNU lllu WWU BK. JRNL liflOmRN Aic*f it; -if >/\>f # 

[02 3] COS - 7Hflfl§lC£tf.g> JNK?Sf^:GAL4 - c - J u n^^rS 
ttil b Tl^tS LUC 1/^- ^ -^T% JNKJSttC^ftSMEKKl, TA 
^ KlfeJ:t;jSAP4 0^?:l^S^tEt^S. J N KJStefC 

[02 4] COS - 7ffimz&V}£E RK?gttl:GAL4 - Elk 1 ifg^Stt 
tbtlSt5LUCl/3K-^-^t% E RK?SttC^fSARa f 1 £J:tJU 
S A P 4 0f*$:I^fc^$:gt0T*feS o MUmE R KmOLKLttfe-t ffi 
M m& JV is 7 oc ^ - i??g<f£ £ 3* L o 

kb : dpnJ^S^f (kilobase pairs) 

ap: t > if y > tttlfi? 

kntrdpn 5? ^ W^"^ K (ki lonucleotides) 
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#5£ 1 1 — 248442 



[01] 



0® 



Ampicillin 



S-tag 

pCMV (from pET-32b) 
HimHH/Msc\ 
Afofl 



ColE1 ori 
SV40 pA 

Neomycin 

SV40 ori 
BGHpA 




JSAP1 



/von 



[02] 



Ampicillin 



pCMV S-tag 

K ffrom oET-32b) 

HindM I Msci 

EcoR\ 




Neomycin 



JSAP3 



Xho\/Sal\ 

BGH pA 



SV40 ori 



[03] 



1 



mn#^i 1 




1 1—2 4 84 



• v 



Ampicillin 



pCMV (from p et?32I>) 



Hind\\\/Msci 
EcoR\ 



ColE1 ori 
SV40 pA 

Neomycin 
SV40 ori 




JSAP4 



BGH pA 



H/mJIIJ 



2nori pADH1 



Am pic ill 



ColE1 ori 




GAL4 AD 
EcdRl 



JSAP5 



EccR\ 
TADH1 



LEU2 



2 



ajSE^sp 11-3089773 




#32 1 1 — 248442 



[04] 



IF m w m *> m m 

St Bi fill SI =^ 



28s- 



18 s- 




^ - 



28 s- .* "| 

18 s- 



1P 

JNK3 




JSAP1 



p-actln 



[05] 



Rag- JNK1 JNK2 JNK3 ERK2 p38 

S-JSAP1 + - + - + - + -^ 



Flag-JNK3 - 




Blot: o-Flag 



Blot: a-Rag 
(cell lysates) 



1 23456789 10 



3 



ffiE4f ^ 11-3089773 




1 1—24 84 4^ 



[06] 



*y <cr 



JNK3 — 

1 2 3 4 5 6 



[07] 



GST- 
c-Jun 
i 



Tnc-S-JSAPI 



1 ^ 



GST-c-Jun • 





1 2 


3 


4 


5 


6 


7 


AMEKK 


+ 




+ 


+ 


+ 


+ 


Flag-JNK3 


234 


+ 


+ 

244 






+ 
255 



WT: - - -AAAlPSTTGTKSNlPTSSVPSAAVlPLNE- 



T-0: 


A 


A 


A 


T-1: 




A 


A 


T-2: 


A 




A 


T-3: 


A 


A 





4 
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11-3089773 




1 1 — 24 84 



m 



[09] 



AMEKK 

Flag-SEK1 

S-JSAP1 



FL FL FL 



+ + + + + 
+ + + + + 
- FL A1 A2 A3 



Flaa-SEK1 




Blot: a-Flag 




6 



[EBi 0] 



Blot: a-Rag 
(cell lysates) 

Blot: a-Phospho-SEK1 
(cell lysates) 



Flag-MKK7 
S-JSAP1 



FIag-MKK7- 



+ + + + 
FL A1 A2 A3 




Blot: a-Rag 



Blot: a-Flag 
(cell lysates) 



[011] 




ffifE#3|2. 11-3089773 




11—248442 



[012] 

Flag-MEKK-N 
S-JSAP1 

Flag-MEKK-N 




3 



Pull down: S-proteIn agarose 
Blot o-Flag 



Blot a-Flag 
(cell lysates) 



[013] 



Flag- 
S-JSAP1 



Flag-MEKK-N 



Flag-Raf-C 



Raf-N Raf-C MEKK-N 
- FL - FL - FL 




Pull down: S-proteln agarose 
Blot: a-Rag 



Biota-Rag 
(cell lysates) 



7 



ffilE#¥ 11-3089773 




[Hi 4] 



#5j2 1 1-2 4 8 4 



m 

i 

m 



5XGAL4-LUC 
GAL4-c-Jun 
S-Cdc42 (G12V) 
S-JSAP1-FL 
S-JSAP1-A5 
[HI 5] 



#1 

m 

i 

M 




2 - 



5XGAL4-LUC 
GAL4-Elk1 
Flag-ARafl 
S-JSAP1-FL 



4- 



+ 
+ 



+ 
+ 




8 
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mi 6] 



(kDa) 46 - 



:-. : fS&^.3*: 



phosphorylated 



B 



(kDa) 46 - 




phosphorylated 
unphosphorylated 



[01 7] 



Flag- JNK3 + + + + + + 

S- JSAP3 — + — — — — 

S-JSAP4 — — — + — — 

S-JSAP5 _____ + 




1 2 3 4 5 6 



g 



ffiiE^¥ 11-3089773 




mi 8] 



JSAP3- 



CHl 9] 



#*{2 1 1 — 24 84 




1 2 3 



kDa 

175 —I 

83 - 
62 - 

47.5 - 

32.5 - 

25 - 




Input: 

35 S-JSAP4 



1 0 



UiWE^^ 1 1-3089773 




# 



1 1 — 248442 



[02 0] 



<T <f <f <f <f <f 

o* 1 <P* 

^ / / / / / 



kDa 

175 — 

83 — 
62 — 

47.5 — 

32.5 — 

25 — 



fit***. 



Pull down: 

with GST 

1,3,5,7,9,11) 

with GST-JNK3 

2,4,6,8,10,12) 



1 2 3 456 78 9 10 11 12 



[S2 1] 



Myc-JSAP4 

HisS-JNK1 

HisS-JNK2 

HisS-JNK3 

HisS-ERK2 



Myc-JSAP4 



+ 
+ 



+ + 




Pull down: S-PA 
Blot: a-Myc 



Blot: a-Myc 
(cell lysates) 

Blot: cx-Hls 
(cell lysates) 



l l 
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• 

[02 2] 



11-2484 



m ^ 'C> flrfi S K F 
* H K HK H H 




1 2 
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[02 3] 



11—248442 



12 r 




5XGAL4-LUC 

GAL4-c-Jun 

JSAP4 

MEKK1 

TAK1 



+ 
+ 



+ 



[024] 



jfcj 5 



rx 

:£ 

5XGAL4-LUC 
GAL4-Eik1 
JSAP4 
ARaff 




+ 
+ 
+ 
+ 



1 3 



miE#^ i i 



• 



4^ #f 1 1-24 8 40 



mm] 

*»9!K:J:*itf. J NK 3 tdg-^-rsff^U K J s 
AP, SEsKU^y^FoSSJt^ SejKU^^ K&n- Kt*DNA, IDNA 



mffi#¥ 11-3089773 




1 1 — 248442 



/ 



ffi m a m m m 



MJ## [00 0 0 0 1 02 9] 

1. tl^H 1 9 9 0^ 8B 6H 



i 
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